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Absolute rate constants for reactions of alkylperoxyl and substituted alkylper
oxyl radicals with inorganic and organic compounds in aqueous and non-aqueous 
fluid solutions have been compiled. The radicals have been generated by radiolysis 
or photolysis and their rate constants were determined generally by kinetic spec
trophotometry or esr. Rate constants are included also for formation of peroxyl 
radicals by reaction of alkyl radicals with oxygen and for decay of peroxyl radicals 
by radical-radical reactions. 
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1. Introduction 

Peroxyl radicals, ROO·, are important reactive inter
mediates formed in the oxidation of organic and biologi
cal materials. They propagate chain reactions and may 
cause detrimental effects in biological systems. Because 
of their importance in biological systems, in atmospheric 
reactions, and in industry, they have been the topic of 
numerous investigations. Earlier studies have been dis
cussed in several reviews 1 and the kinetic results were 
summarized in a sizable compilation.2 This compilation 
includes a vast number of relative rate constants deter
mined from studies of the autoxidation of hydrocarbons, 
but only a limited number of absolute rate constants mea-
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sured by direct time resolved techniques. Since the pub
lication of the above reviews and compilation many di
rect measurements of absolute rate constants for 
reactions of peroxyl radicals in solution have been re
ported. In addition, a number of indirect determinations 
have been carried out with fast kinetic techniques and 
with reference reactions where absolute rate constants 
have been accurately determined. The present compila
tion is intended to evaluate the ava.ilable rate constants 
and to present them in a concise and readily accessible 
form. Rate constants derived from autoxidation studies 
are omitted since their values depend on the assumed 
mechanism and rate of termination; most of these are 
found in the previous compilation.2 A brief description 
of the methods of production of peroxyl radicals and of 
determination of their rate constants, as well as the gen
eral patterns of peroxyl radical reactions, are given be
low. 

1.1. Production of Peroxyl Radicals 

Peroxyl radicals generally are produced by reaction of 
O2 with alkyl radicals. Since alkyl radicals· can be pro
duced via many different reactions, we will discuss first 
procedures by which different types of alkyl radicals can 
be produced. 

1.1.1. Production of Alkyl Radicals by Radiolysis 

Substituted alkyl radicals are produced in irradiated 
sulutiuns by reactiun uf primary radiulytic species with 
the solvent or with solutes. In aqueous solutions the rad
icals are generated by the reactions of eaq or ·OR radicals 
with various organic compounds. If the ·OR radical is to 
be used, the solutions typically contain N20 to convert 
the eaq into ·OH, thus increasing the yield of the desired 
alkyl radical and reducing possible complications arising 
from other reactions of the electron. 

·OR + RR ~ H20 + R· (3) 

If the e~ is to be used to produce the desired alkyl radi
cal, the ·OH radical cannot simply be converted to the 
hydrated electron, but often can be converted to a re
ducing radical capable of producing more of the desired 
alkyl radical. Otherwise, secondary products arising 
from the ·OH must be taken into account in the kinetic 
analysis. 

(a) Many alkyl radicals have been formed by hydro
gen abstraction from the solvent or a solute by primary 
or secondary radiolytic products. This can result in a 
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mixture of several alkyl radicals, depending upon the se
lectivity of the reactant radical. The ·OR radical is very 
non-selective and is used primarily to produce radicals 
from simple precursors, for example methanol, acetone, 
or acetonitrile, where essentially all of the alkyl radicals 
will be identical. For 2-propanol, which is slightly more 
complex, 86% of the alkyl radicals will be secondary 
while 13% will be primary. When ·OH is allowed to 
react with precursors containing aromatic moieties, the 
situation may be even more complex, with the formation 
of OH adduct radicals along with radicals formed by 
abstraction from side chains. Rate constants for a large 
number of hydroxyl radical reactions are summarized in 
a recent compilation. 3 

(b) Many simple alkyl radicals can be formed cleanly 
by the reaction of ·OH with alkyl sulfoxides via an addi
tion/fragmentation mechanism. 4 

Since the rate constants for reaction of ·OR with the 
sulfoxides are > 109 L mol- 1 s -1 and the lifetime of the 
OH-adducts are <200 ns, in 0.01 mol L -1 sulfOXIde solu
tions the radicals R. are produced in < 1 J.Ls after the 
pulse. 

(c) Alkyl radicals are also produced by reaction of eaq 
with halogenated organic compounds, leading to reduc
tive elimination of a halide ion. The ·OH radicals can be 
removed by scavenging them with 2-PrOH, Eq. (6), or 
with formate ions, Eq. (7). 

eaq + RX ~ X- + R· (5) 

-OR + (CH3)2CHOH -+ H 20 + (CH3)i~OH (6) 

The radical from 2-PrOH will reduce some halogenated 
compounds (such as CCl4 or CH3I) to produce more of 
the desired radical. 5 

Many halogenated compounds, however, do not react 
rapidly with (CH3)i::OR, which will instead react with 
O2 to produce a peroxyl radica1.6

,7 This may need to be 
taken into account in the subsequent kinetic analysis. 

The CO2. - radical formed by reaction (7) reacts 
rapidly with O2 to yield 02"- and CO2.8 The radical 02*
is a very weak oxidant9 and in most cases does nut inter
fere with the oxidation of organic reductants by the per
oxyl radicals. Further details on the reactions involved 
in the preparation of the various substituted alkyl radi
cals have been given elsewhere. 5, 10,11,12 

(d) Alkyl radicals have also been produced by reaction 
of eaq with alkylammonium derivatives, a reaction that 
proceeds by reductive elimination of ammonia.13 

(9) 
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Elimination of ammonia occurs only when the amino 
group is protonated and the a-carbon bears an electron 
withdrawing group such as carbonyl or phenyl. How
ever, the process is not always quantitative, benzylam
monium undergoes deamination corresponding to 70% 
of the eaq but diphenylmethylammonium deaminates to 
95%, the rest of the hydrated electron reactions occur 
via ring addition and protonation to give an H-adduct. 13 

The H-adducts and OH-adducts may also react with O2 

to form peroxyl radicals, whose contribution to the ob
served oxidation processes may have to be taken into 
account. 

1.1.2. Photolytic Production of Alkyl Radicals 

Photolytic methods for production of the alkyl radical 
precursors of peroxyl radicals have been extensively em
ployed, particularly in the studies of the self-reactions of 
peroxyl radicals and in some of the slower reactions of 
peroxyl radicals with other solutes. Techniques include 
the photolysis of azo compounds,14 ketones,15 and, less 
frequently, the photolysis of compounds containing 
metal-carbon bonds. 16 Photodecomposition of azo com
pounds results in formation of two alkyl radicals and, if 
the azo compound is symmetric, the radicals are identi
cal. 

hv 
R-N=N-R -1- 2 R· + N2 (10) 

On the other hand, photolysis of ketones yields an alkyl 
and an acyl radical, both of which may react with O2 to 
form peroxyl radicals. As a result the kinetic measure
ments may be for concurrent reactions with different 
rate constants. 

R-CO-R ~ R· + ·CO-R (11) 

A common photolytic technique is to generate a reactive 
intermediate which can ahstract a hyclrogen atom from a 

solute or the solvent to produce the desired alkyl radical. 
The photolysis of H20 2 has been used to produce ·OH 
radicals, but it is more common to employ photolysis to 
produce more selective reactants. For example, the pho
tolysis of di-tert-butyl peroxide (DTBP) is employed to 
produce tert -butoxyl radicals, which are then used to re
act with the solvent. 

hv 
(tert-BuO)2 -1- tert-BuO· (12) 

tert-BuO· + RH -1- (ert-BuOH + R· (13) 

Radicals such as tert-butoxyl are far more selective than 
the hydroxyl radical, allowing greater control over the 
specific alkyl radical produced and the subsequent per
oxyl radical. Generally, this greater selectivity means 
that, where possible, tertiary alkylperoxyl will predomi
nate over secondary which, in turn, will predominate 
over primary. Further, this radical does not add to the 
aromatic ring, reacting only by abstraction from the 
alkyl substitutent. 

1.1.3. Reaction of Alkyl Radicals with Oxygen 

Alkyl radicals react with O2 rapidly to form peroxyl 
radicals. 

(14) 

The rate constants for these reactions are generally of 
the order of 109 L mol- 1 S-1 (Table 3). With rate con
stants k14 of 2 X 109 L mol-1 S-1 and [02] 3 X 10-4 

mol L -1 (corresponding to N 20/02 or Ar/02 4:1 mix
tures), formation of ROO· by reaction (14) is complete 
within <; 10 J.Ls, a period much. shorter in most cases than 
that used for observation of subsequent reactions of 
ROO· (see below). Rate constants for the reactions of 
alkyl radicals with oxygen have also been measured in 
the gas phaseY The rate constants range from 1.3 X 109 

for methyl radicals to 9 X 109 L mol- 1 
S-1 for isopropyl 

radicals. 

1.2. Reactions of Peroxyl Radicals 

Peroxyl radicals are detected by their optical absorp
tion or esr spectra. Peroxyl radicals exhibit weak absorp
tions in the UV, generally with a peak at or below 250 
nm, which have been utilized to measure the rates of 
second-order decay of these radicals. These absorptions, 
however, do not permit accurate monitoring of the reac
tions of peroxyl radicals with substrates, particularly 
when the substrates absorb in the UV. Therefore, rates 
of reaction of peroxyl radicals with inorganic and or
ganic compounds were determined in most cases by fol
lowing the decay of the esr signal of peroxyl radicals or 
the buildup of optical absorption of the product radical. 
When the product radical exhibits no intense absorption 
at A > 250 nm, as in the case of fatty acids, the rate 
constants were determined by competition kinetics using 
compounds such as ABTS or porphyrins as reference 
re~r.tants 

1.2.1. Radical-Radical Reactions 

The derivation of an absolute rate constant for the 
self-reaction of peroxyl radicals requires the determina
tion of the absolute concentration of the radicals corre
sponding to the signal being IIlt:asun::u. Radical 
concentrations have been followed in one of three ways: 
by optical absorption, electron spin resonance (esr), or 
by the change in conductivity. 

When optical absorption is used, the molar absorptiv
ity of the radical at the wavelength used is needed. In 
most cases, this quantity was not determined, but taken 
from the literature, often from gas-phase work. Table 1 
summarizes most of the reported values of the molar ab
sorptivity of peroxyl radicals. There is obviously not 
complete consistence in the values, but where the deter
minations were fairly direct, the absorptivity at the 
wavelength of maximum absorption for the smaller radi
cals appears to be about 1000 ± 200 L mol-1 cm -1. 
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Where there is no other direct information on the ab
sorptivity, we have used this value to derive the second
order rate constant. 

The determination of radical concentration by esr is 
much more straightforward, since the magnitude of the 
signal is proportional to the number of free spins, but 
independent of the radical type. The radical concentra
tion, therefore, can be obtained by comparison of the 
peak area (obtained by double-integrating the first
derivative signal) with the area obtained from a known 
concentration of a stable free radical. 

Rate constants for self-reactions of peroxyl radicals 
also have been obtained by following the change in con
ductivity of the solution after the generation of the radi
cals. In this case, information on the mechanism of the 
reaction must first be obtained, specifically the yields of 
products which influence the conductivity. Typically, 
the conductivity change arises from the generation or 
consumption of protons in the reaction. either directly or 
indirectly. For example, if O2 is eliminated from a 
product of the reaction, and the experiment is carried out 
at low pH, O2 will protonate to form H02, decreasing 
the conductivity by a known amount. 

Rate measurements on the self-reactions of peroxyl 
radicals derived from secondary and tertiary alkyl radi
cals have been carried out over a range of experimental 
conditions, particularly over a wide range of tempera
ture. The rate constants for self-reactions of primary 
alkylperoxyl radicals have been carried out only at room 
temperature and, typically, only in aqueous solutions. 
This is due to the large difference in reactivity between 
these classes of radicals. Primary alkylperoxyl radicals 
react by self-reaction very rapidly, near the collision 
rate; secondary radicals react much more slowly, and 
tertiary radicals react very slowly. Therefore, rapid ki
netic techniques, such as pulse radiolysis or flash photol
ysis, are required for the study of primary radicals while 
slower kinetic techniques, such as interrupted photolysis, 
can be used for secondary and tertiary radicals. 

At low temperatures «200 K), secondary and ter
tiary peroxyl radicals exist in equilibrium with their 
dimers, the tetroxides .. This leads to a much greater ap
parent telllpent.tun; uepenuence in the rate constant at 
these low temperatures. As the temperature is raised, dis
proportionation becomes more important. For example, 
for the 2-propylperoxyl radical: 

(15) 

As the temperature is raised further, formation of 
alkoxyl radicals can become important, 

leading to a further increase in the measured temperature 
dependence. 

Rate constants for the self-reactions of primary and 
secondary peroxyl radicals have been measured in the 
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gas-phase. 17 At room temperature their values are similar 
to those observed for primary and small secondary per
oxyl radicals in the liquid phase. The most interesting 
feature of the observations is the temperature depen
dence. For ethylperoxyl radicals the temperature depen
dence is small, with Ea = 910 J mol-I; for methylperoxyl 
radicals the temperature dependence is negative, with 
Ea = - 1830 J mol-I. For 2-propylperoxyl radicals, the 
temperature dependence is somewhat stronger than that 
reported for the liquid phase, with Ea = 12 kJ mol- I for 
reaction (15) and 21.5 kJ mol- l for reaction (16). 

1.2.2. Reactions with Molecules 

Rate constants for reactioll of peroAyl radicals with 
other molecules are determined by following the decay 
of the optical or esr signal of the peroxyl radicals but 
more often by following the formation of the product 
absorption signal. Generally, reactions are monitored un
der conditions of excess substrate so that the decay fol
lows a first-order rate law. The second-order rate 
constants are derived from linear plots of the observed 
first-order rates, k obs, as a function of substrate concen
tration. When kObs is very high, the rate of formation of 
the peroxyl radical may limit the observed rate. Under 
these conditions the plot of kobs vs. concentration will 
curve and approach a plateau, but the second order rate 
constant can be derived from the initial slope. 

Due to the complexity of many of these chemical sys
tems, it is very difficult to establish with confidence the 
accuracy of the reported rate constants. The precision of 
the numbers depends basically on the number of mea
surements taken and the range of concentrations em
ployed. If at least four concentrations are used, varying 
by an overall factor of at least 4, and the measurement at 
each concentration repeated several times, and if the 
above linear plot has a relatively small intercept, the sec
ond-order rate constants probably have a precision of 
± 10%. Not all measurements reported have been car
ried out with this level of precision but most are better 
than ± 25%. The level of precision is not given in the 
tables, but when the rate constants were only approxima
tions the values are denoted as such. 

Peroxyl radicals react with inorganic and organic 
componnds predominantly by electron transfer, hydro
gen abstraction, or addition. Only a few absolute rate 
constants have been reported for hydrogen abstraction 
and addition reactions, and these were generally mea
sured by competition kinetics rather than by direct mea
surements. Peroxyl radicals abstract H only from weak 
C-H bonds because the ROO-H bond dissociation en
ergy is 380 kJ mol- I,18 higher than that of allylic or ben
zylic C-H bonds but lower than that of primary and 
secondary C-H bonds. The abstraction is relatively 
slow and, therefore, measurement of rate constants is 
hampered by the faster radical-radical decay processes. 

By far the most studied reactions of peroxyl radicals 
are those involving electron transfer. Typical of the elec-
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tron transfer reactions is the oxidation of ascorbate 
ions10- 12 

ROO· + AH- ~ ROOH + A· - (17) 

and of TMPD (N,N,N',N'-tetramethyl-p-phenylenedi
amine). 19,20 

ROO· + H20 + TMPD ~ ROOH + TMPD· + + OH
(1S) 

Ascorbate is known to be oxidized very rapidly (k near 
109 L mol-1 S-I) by the polyhalogenated alkylperoxyl 
radicals but much more slowly (k = 2 X 106 L 
mol-1 S-I) by methylperoxyl.lO-12 However, both the fast 
and the slow reactions lead to the same product, the 
ascorbate radical. The very large increase in rate con
stants upon substitution with halogens suggests that elec
tron withdrawing substituents have .a significant cffect 
on the reactivity of peroxyl radicals. Correlation of rate 
constants for reaction of ascorbate ions and TMPD with 
thirty different substituted methylperoxyl radicals21 with 
the polar substituent constants a*22 shows that the reactivity 
of peroxyl radicals increases systematically with increasing 
electron-withdrawing power of their substituents, evidence 
for an electron-transfer mechanism. 

Rate constants for the reactions of peroxyl radicals 
with ascorbate, Trolox (6-hydroxy-2,5,7,S-tetramethyl
chroman-2-carhoxylate), and TMPD also have been de
termined in different solvents23 and were found generally 
to increase with increasing water content in the solvent 
mixture and with increasing solvent polarity. The rate 
constants were found to correlate well with a two
parameter equation which includes the dielectric con
stant of the solvent and the coordinate covalency 
parameter, a measure of the proton-transfer basicity of 
the solvent. Kinetic isotope effects in H20/D20 of about 
2 and activation entropies of about - 10 J K -I mol- 1 for 
reduction of ROO· by the organic reductants indicate 
that electron transfer to the peroxyl radical is concerted 
with transfer of proton from the solvent to the incipient 
hydroperoxide anion. 

Oxidation of metalloporphyrins by peroxyl radicals 
also takes place by electron transfer. For these com
plexes it was concluded that the mechanism is not an 
outer sphere electron transfer but rather involves an in
termediate binding of the peroxyl radical to the metal 
center of the metalloporphyrin.24 

Because of the strong solvent effect discussed above 
one should be extremely careful in extrapolating results 
from aqueous or alcoholic solutions to the biological sys
tem, since the exact nature of the microenvironment may 
change the rate constant by as much as two orders of 
magnitude. Also, when comparing the reactivities of 
several compounds or radicals it is necessary to take into 
account the solvent effect. Table 2 presents a compari
son of the reactivities of four compounds with the vari
ous peroxyl radicals. The values of the rate constants in 
this Table are taken from Tables 6 and 7 and for each 

case they are for the measurement in aqueous or as close 
to aqueous solution as was available. This Table can 
serve for comparing the reactivities of the various radi
cals in electron transfer reactions. 

2. Arrangement of Tables 3-7 

Table 3 contains rate constants of reactions for forma
tion of peroxyl radicals by reaction of alkyl radicals with 
O2, Table 4 contains rate data for radicals which undergo 
first-order decomposition or hydrolysis in solution. 
Table 5 contains rate constants for second-order radical
radical reactions. Separate tables are provided for reac
tions of unsubstituted (Table 6) and substituted (Table 7) 
alkylperoxyl radicals with various substrates. The order 
of entries in Table 3 for the formation of peroxyl radi
cals, is the same as the arrangement in Tables 4-7 for the 
reactions of peroxyl radicals. Unsubstituted alkylperoxyl 
radicals ROO·, are given first, arranged by increasing 
number of carbons in R. Each radical has a separate en
try number in each table, e.g. 6.1 for Methylperoxyl in 
Table 6. For each radical the reactions of inorganic sub
strates are given first, in alphabetical order of the symbol 
for the main element, and numbered 6.1.1, etc. Organic 
substrates follow in alphabetical order by name. System
atic names are used in the table for the SUbstrates, unless 
the reactant is better known by a common name and has 
a complex structure. Alternate names are given in the 
chemica 1 name index. 

Table 7 includes reactions of substituted alkylperoxyl 
radicals with various substrates. Oxygen-, nitrogen- and 
phosphorus-substituted alkylperoxyl radicals are listed 
first followed by haloalkyl radicals in the following or
der: F-containing (by increasing numbers of F), Cl-con
taining, and CI + F, (by increasing numbers of CI), 
Dr-containing, and I-containing. Peroxyl radicals 
. derived from compounds of biological importance, e.g. 
lipids and nucleoside bases, are grouped at the end. The 
arrangement for each radical's reactions with inorganic 
and organic substrates is the same as in Table 6. 

Section 4 contains a list of radicals in the order of 
appearance in the tables. The molecular formula index 
(Sec. S.l) and chemical name index (Sec. 8.2) include all 
of the reactant radicals and can be consulted for the en
try numbers in Tables 3-7 where reactions of the radicals 
appear. The indexcs also include all of the substrates and 
the entry numbers in the tables where reactions of the 
substrates with various radicals appear. The indexes 
have been generated from the registry file at the Radia
tion Chemistry Data Center. The chemical name index 
may contain alternate names to those listed in the tables 
(systematic names and synonyms); inverted names are 
also included in the index whenever they were present in 
the registry file. A molecular formula index is also pro
vided as an aid to locating particular reactants. 

The products of the reactions are included when they 
are known reasonably well or when they have been dis
cussed in the paper reporting the data. In cases where 
rate constants are given for a series of pH values it 
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should be understood that a mixture of ionic forms of the 
substrate (and of the radical and the products) may be 
present. 

For the values of kobs the "temperature" column con
tains the value in Kelvins (K) or RT (room temperature). 
The temperatures 200 K or 298 K are given in brackets fol
lowing values of k which have been calculated from log A 
and Ea in Tables 5 and 6; in those cases the temperature 
range of the measurements is given in the comments. When 
the temperature is not given in the table the measurement 
was stated or presumed to be carried out at room tempera
ture. In the "solvent" column the main solvent is given first 
followed by other components amounting to 10% or more of 
the solvent mixture. 

The "method" column contains symbols such as p.r. 
(pulse radiolysis), and f.p. (flash photolysis), which indi
cate the method of generation of the radical. The "com
ment" column briefly describes the means of following 
the reaction, e.g. p.b.k. indicates product buildup kinet
ics with optical detection. Other means of detection are 
given, along with concentrations of solutes, the source of 
the radical, and other details about the determination. 
The rate constants for the reference reactions are given 
for the few rate constants which have been derived by 
competition. Abbreviations and symbols are identified in 
Sec. 3. 

References to the tables, in Sec. 7 which follows the 
tables, are listed by serial number assigned by the Radia
tion Chemistry Data Center and included in the RCDC 
Bibliographic Data Base. 

3. List of Abbreviations and Symbols 

A 
abs. 
ABTS 

AH
tert-BuOH 
calcd. 
c.k. 
concn. 
condy. 
contg. 
CZ 
detd. 
d.k. 
DPPH 
DTBP 
E 

Ea 
EtOH 
esr 
f.p. 
formn. 
G 
J 

frequency factor 
absorption 
2,2'-azinobis(3-ethylbenzothiazoline-6-sul
fonate) 
ascorbate ion 
tert-butyl alcohol (2-methyl-2-propanol) 
calculated 
competition kinetics 
concentration 
conductivity 
containing 
chlorpromazine 
determined 
decay kinetics 
diphenylpicrylhydrazyl 
di-tert -butyl peroxide 
extinction coefficient (molar absorptivity) 
activation energy 
ethanol 
electron spin resonance 
flash photolysis 
formation 
radiation yield (molecules per 100 eV) 
joules (4.184 J = 1 cal) 
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K 
k 
kr 
kr 
meas. 
MeOH 
obs. 
o.d. 
opt. 
Ph 
p.b.k. 
photo 
pKa 

p.r. 
prod. 
PrOH 
redn. 
reI. 
satd. 
s.f. 
soln. 
TMPD 

eqUilibrium constant 
rate constant 
specific rate of the forward reaction 
specific rate of the reverse reaction 
measured 
methanol 
observed 
optical density 
optical 
phenyl 
product buildup kinetics 
photolysis 
negative logarithm of the acid dissociation 
constant 
pulse radiolysis 
product 
propanol 
reduction 
relative 
saturated 
stopped-flow 
solution 
N ,N ,N' ,N' -tetramethyl-p -phenylenedi
amine 

4. List of Peroxyl Radicals 

Alkylperoxyl 

Methylperoxyl 
Ethylperoxyl 
2-Propylperoxyl 
Butylperoxyl 
sec-Butylperoxyl 
tert -Butylperoxyl 
Pentylperoxyl 
1,1-Dimethylpropylperoxyl 
2,2-Dimethylpropylperoxyl 
Peroxyl radical from cyclopentene 
Cyclopentylperoxyl 
Hexylperoxyl 
1,1-Dimethylbutylperoxyl 
Cyclohexenylperoxyl 
Cyclohexylperoxyl 
1-Methylcyclohexylperoxyl 
Methylcyclohexylperoxyl 
Heptylperoxyl 
1,1,2,2-Tetramethylpropylperoxyl 
Cycloheptylperoxyl 
Octylperoxyl 
Cyclooctylperoxyl 
Peroxyl radical from octene 
Nonylperoxyl 
Decylperoxyl 
Dodecylperoxyl 
Cyclododecylperoxyl 
Tridecylperoxyl 
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2,4,6,8-Tetramethylnonylperoxyl 
2,4,6,8-Tetramethylnonenylperoxyl 
Hexadecylperoxyl 
Peroxyl radicals of polypropylene 

Substituted alkylperoxyl 

Allylperoxyl 
Benzylperoxyl 
4-Nitrobenzylperoxyl 
Diphenylmethylperoxyl 
Hydroxycyclohexadienylperoxyl 
Dihydroxycyclohexadienylperoxyl 
Hydroxymethylperoxyl 
I-Hydroxyethylperoxyl 
2-Hydroxyethylperoxyl 
I-Hydroxy-l-methylethylperoxyl 
2~Hydroxy-2,2-dimethylethylperoxyl 

Hydroxycyclopentylperoxyl 
Hydroxycyclohexylperoxyl 
Hydroxycyclododecylperoxyl 
I-Hydroxy-l,7,7-trimethylbicyclo[2.2.1]heptylperoxyl 
Dihydroxymethylperoxyl 
1,2-Dihydroxyethylperoxyl 
1,2,3-Trihy uruxyprupy Ipc::ruxy 1 
1,2,3,4-Tetrahydroxybutylperoxyl 
1,2,3,4,5-Pentahydroxypentylperoxyl 
Peroxyl radicals from glucitol 
Peroxyl radicals from inositol 
Peroxyl radicals from glucose 
Peroxyl radicals from methyl a-D-blucopyranoside 
1,3-Dihydroxycyc1opentylperoxyl 
1,2-Dihydroxycyc1ohexylperoxyl 
1,3-Dihydroxycyc1ohexylperoxyl 
1,4-Dihydroxycyclohcxylpcroxyl 
1-Ethoxyethylperoxyl 
Isopropoxy( dimethyl)methylperoxyl 
1,1-Dimethoxyethylperoxyl 
Tetrahydro-2-furanylperoxyl 
2,5-Dioxacyc1ohexylperoxyl 
2,4,6-Trioxacyc1ohexylperoxyl 
1,3,5-Trimethyl-2,4,6-trioxacyclohexylperoxyl 
Tri(methoxy)methoxymethylperoxyl 
Acetylperoxyl 
2-0xopropylperoxyl 
Pivaloylperoxyl 
Peroxyl radicals from 2,6,8-trimethylnonan-4-one 
Carboxymethylperoxyl, anion 
Peroxyl radicals from octanoic acid 
Acetoxymethylperoxyl 
l-Acetoxyethylperoxyl 
l-Acetoxypropylperoxyl 
l-Acetoxy-l-methylethylperoxyl 
Acetoxybutylperoxyl 
Acetoxypentylperoxyl 
Acetoxy(phenyl)methylperoxyl 
(Ethoxycarbonyl)valeratoethylperoxyl 
1,2-Diacetoxyethylperoxyl 

1,3-Diacetoxy-2,2-dimethylpropylperoxyl 
1,3-Dipropanoato-2,2-dimethylpropylperoxyl 
1,2,2-Triacetoxy-2-ethylbutylperoxyl 
1,1,1-Triacetoxymethyl-2-acetoxyethylperoxyl 
1,1,1-Tri(propionatomethyl)-2-propionatoethylperoxyl 
1,1,1-Tri(valeratomethyl)-2-valeratoethylperoxyl 
1,1,I-Tribenzoatomethyl-2-benzoatoethylperoxyl 
Cyanomethylperoxyl 
Amino( carboxy )methylperoxyl 
Trimethylammoniomethylperoxyl 
Dimethylphosphatomethylperoxyl 

Haioalkylperoxyl 

J:-;'1uoromethylperoxyl 
Carboxy( difluoro )methylperoxyl, anion 
Trifluoromethylperoxyl 
1,2,2-Trifluoro-2-(difluoromethoxy)ethylperoxyl 
2,2,2-Trifluoro-l-difluoromethoxyethylperoxyl 
Perfluoropolyetherperoxyl from photooxid. of C2F 4 

Perfiuoropolyetherperoxyl from photooxid. of C3F6 
Chloromethylperoxyl 
l-Chloroethylperoxyl 
2-Chloroethylperoxyl 
Carbuxy(chluru)mc::thylperuxyl, aniun 
Chlorodifluoromethylperoxyl 
l-Chloro-2,2,2-trifluoroethylperoxyl 
2-Chloro-l.l.2.2-tetrafluoroethylperoxyl 
l-Chloro-2,2-difluoro-2-methoxyethylperoxyl 
Dichloromethylperoxyl 
1,1-Dichloroethylperoxyl 
1,2-Dichloroethylperoxyl 
Dichloro( cyano )methylperoxyl 
Carboxy( dichloro )methylperoxyl, anion 
Dichlorofluoromcthylpcroxyl 
1,2-Dichioro-l ,2,2-trifluoroethylperoxy I 
Trichloromethylperoxyl 
1.2.2-Trichloroethylperoxyl 
Pentachloroethylperoxyl 
Bromomethylperoxyl 
Dibromomethylperoxyl 
Tribromomethylperoxyl 
Iodomethylperoxyl 

Peroxyl radicals from biological-type molecules 

Peroxyl radicals from linoleate-OH adduct 
Peroxyl radicals from linoleate 
13-Peroxyl radical from linoleate 
Peroxyl radicals from linolenate 
13-Peroxyl radical from linolenate 
Peroxyl radicals from oleic acid 
3J3-3-Hydroxycholest-5-en-7-ylperoxyl 
3,8-3-Hydroxycholestan-7-ylperoxyl 
3 {3-3-Dodecanoyloxycholest-5-en-7-ylperoxyl 
3J3-3-Dodecanoyloxycholestan-7-ylperoxyl 
Peroxyl radical of thymine-H adduct 
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Peroxyl radical of uracil-H adduct 
Peroxyl radical of uracil-OH adduct 
6-Peroxyl radical of uracil-5-0H adduct 
6-Peroxyl radical of cytosine-5-0H adduct 
6-Peroxyl radical of thymine-5-0H adduct 
Peroxyl radicals of thymine-OH adduct 
Peroxyl radical of thymidine-OH adduct 
Peroxyl. radical of deoxyguanosine-OH adduct 
Peroxyl radical of deoxycytidine-OH adduct 
Peroxyl radical of polyuridylic acid-OH adduct 
Peroxyl radical of polyadenylic acid-OH adduct 
Peroxyl radical of single-stranded DNA-OH adduct 
Peroxyl radical of double-stranded DNA-OH adduct 
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TABLE 1. Molar absorptivities for peroxyl radicals 

Radical Medium",b Radical A E Ref. 
precursor (nm) (L mol-I cm- I) 

Methylperoxyl aq Methane 250 1200 '151055 
g Clz/CH 4 240 1050 89B901 

Ethylperoxyl aq Ethane 250 1250 751055 
g Ethane 250 1020 88A113 

240 1085 
Propylperoxyl g Azoalkane / pentane 260 824 82A266 
2-Propylperoxyl g Azoalkane / pentane 240 1273 82A266 

H::/propylene 223 1300 86A418 
tert-Butylperoxyl liq Tridecane/(CH3 )sCOOH 290 390 86A525 

g Azoalkane 250 1040 78A327 
Pentylperoxyl liq Pentane 290 910 741019 
Alkylperoxyl (CII-C III ) Jiq Alkane 260 650 80A428 
Cyclopentylperoxyl aq Cyclopentane 268 1450 741051 

aq Cyc\opentane 270 1100 84A324 
Cyclohexylperoxyl liq Cyclohexane 255 1900 710136 

liq Cyclohexane 275 2000 61A003 
liq Cyclohexane 265 800 80A428 
liq Cyclohexane 235 330 86A525 

280 645 
aq Cyclohexane 260 750 84A324 

Hydroxy methylperoxyl aq MeOH 248 1070 741099 
aq MeOH 248 1100 761081 

290 500 

I-Hydroxy-1-methylethylperoxyl aq 2-PrOH 248 1100 761081 
290 500 

2-Hydroxy-2,2-dimethylethylperoxyl aq tert-BuOH -250 1350 79A295 
Hydroxycyclohexylperoxyl liq Cyclohexanol 246 1600 710136 
Hydroxycyclohexadienylperoxyl aq Benzene 310 690 161212 
1-Hydroxy-1,7, 7 -trimethyl- aq Camphor 260 1060 79A191 

bicyclo[2.2.1jheptylperoxyl 
Isopropoxy(dimethyl)methylperoxyl aq Isopropyl ether 240 1000 87G038 
2- Oxo propy I peroxy I aq Acetone 280-300 550 86A285 
Carboxymethylperoxyl, anion aq Acetate 305 550 761082 

340 360 
aq Acetate 290 900 761207 
aq Acetate 280 730 85A106 

Acetoxymethylperoxyl aq Methyl acetate 260 1300 78A402 
Methoxycarbonylmethylperoxyl aq Methyl acetate 260 900 78A402 
1-Hydroxy-l-carboxyethylperoxyl aq Lactate 240 1000 731052 
Chloromethylperoxyl g CI 2 /CH 3 CI 250 823 88A323 
Acetylperoxyl g CI 2 /CH 3 CHO 245 970 89A085 
2-Chloroethylperoxyl g C1 2 /C 2H4 250 954 88A153 
Dichloromethy I peroxy) Iiq Chloroform 255 1380 82B130 
Trichloromethylperoxyl aq 2-PrOH!CC1. ~10 400 g9A019 

Fluoromethylperoxy) g CI 2 /CHaF 240 975 88A323 
Thymylperoxy) aq Thymine 240 1300 741151 
Peroxyl radical of uracil-OR adduct aq Uracil 300 280 710256 
Peroxyl radical from arachidonate aq Arachidonate (pH 3.4) 275 300 82B008 

(pH 10.5) 2900 
" aq aqueous, g = gas, Iiq = liquid, 
b In the presence of oxygen, 
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TARLE 2. Comparison of t.he rate constants, Ie (L mol- 1 S-I),. for oxidation of ascorbate 
ion (AH-), 2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonate ion (ABTS), chlorpromazine(CZ) and 
N,N-N',N' -tetramethyl-p-phenylenediamine (TMPD), with peroxyl radicals in aqueous solution 

Radical AH- ABTS CZ TMPD 
Methylperoxyl 2.0 X lOti < 105 4.3 X 107 

Ethylperoxyl 3.3 X 107 

2-Propylperoxyl 9.2 X 106 

Butylperoxyl 2.9 X 107 

tert-Butylperoxyl 1.1 x 106 

Allylperoxyl 1.4 x 106 

Benzylperoxyl 2.5 X 106 

4-Nitro ben zy I peroxy I 3.3 x 106 

Diphenylmethylperoxyl 9 X 106 

Hydroxymethylperoxyl 4.7 x 106 7.2 X 107 

1-Hydroxy-1-methylethylperoxyl 1.2 X 106 

2-Hydroxy-2,2-dimethylethylperoxyl 2.0 X 106 4.5 X 107 

1-Ethoxyethylperoxyl 4.4 X 107 

Tetrahydro-2-furanylperoxyl 3.1 x 107 

2,5-Dioxacyclohexylperoxyl 5.0 X 106 1.6 X 108 

2,4,6-Trioxacyclohexylperoxy I 2.3 X 108 

1,3,5-Trimethyl-2,4,6-trioxacyclohexylylperoxyl 1.1 X 108 

Tri( methoxy )methoxymethy I peroxy 1 1.2 X 108 

Acetylperoxyl 8.3 x lU8 1.8 X 10" 1.9 X 109 

2-Oxopropy I peroxy I 7.5 X 106 -2 X 108 6.6 X 107 

Carboxymethylperoxyl, anion 2.2 X 106 6.0 X 107 

Cyanomethylperoxyl 5.0 X 107 6.8 X 106 2.9 X 108 

Tri rnethy lo.rnm.oniomet.hy I peroxy 1 4.0 X 1011 
Fluoromethylperoxyl 1.1 X 108 

Trifluoromethylperoxyl 6.8 X 108 1.2 X 10° 
1,2,2-Trifl uoro- 2-( difl uoromethoxy )ethyi peroxyl 4.8 X 108 5.0 X 108 

2,2,2-Trifluoro-1-( difluoromethoxy )eth y J peroxyl 2.7 x 108 1.0 X 108 3.1 X 108 

Chloromethy I peroxy 1 1.2 X 108 4.4 X 107 2.5 X 107 4.2 X 108 

1-Chloroethylperoxyl 9.2 X 107 3.3 X 107 8.9 X 108 

2-Chloroethylperoxyl 5.0 x 106 

Carboxy(chloro)methylperoxyl, anion 5.1 X 107 

1-Chloro-2,2 ,2-trifl uoroethy Iperoxy I 6.1 X 108 5 X 108 5 X 108 

1-Chloro-2,2-difluoro-2-methoxyethylpel'oxyl 3.3 x 108 3.4 X 108 4.7 X 108 

Dichloromethylperoxyl 7.0 X 108 6.5 X 108 3.6 X 108 7AX 108 

1,1-Dichloroethylperoxyl 4.6 x 108 4.3 X 108 7.4 X 108 

1 ,2-Dichloroethyl peroxyl 1.9 X 108 1.1 X 108 1.4 X 1011 
Dichloro(cyano)methylperoxyl 1.2 x 1011 5.8 X 108 9.1 X 108 

Carboxy(dichloro)methylperoxyl, anion 9.0 X 107 

Dichlorofluoromethylperoxyl 1.2 x 108 

l,2-Dichloro-1, 2,2-trifluoroethy lperoxy 1 6.9 X 108 2.2 x 10° 1.8 X 10° 
Trichloromethylperoxyl 9.1 X 108 1.9 X 10° 1.2 x 10° 1.9 x 10° 
Pentachloroethylperoxyl >4 x 107 4.3 X 108 4.2 X 108 

Bromomethylperoxyl 1.5 x 108 

Tri bromomethy Iperoxy I 2.1 X 108 7.7 X 108 

Iodomethy I peroxy I 1.3 X 108 

6-Peroxyl radical of uracil-5-0H adduct 1.4 X 108 

6-Peroxyl radical of cytosine-5-0H adduct 1.6 X 108 

6-Peroxyl radical of thymine-5-0H adduct -1 X 108 

Peroxyl radical of thymidine-OH adduct 2.5 X 107 1.3 X 107 8.3 X 107 

Peroxyl radical of deoxycytidine-OH adduct 1.8 X 107 1.2 X 107 6.8 X 107 
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TABLE 3. Rate constants for reactions R· + 0.2 .... RCC· 

No. Radical/Reaction k (L mol- 1 s-l) pH Solvent Method Comment Ref. 

3.1 Methyl 

·eH:! + o.z .... CH3CC- 4.7 X 109 nat. Water p.r. P.b.k. at 260 nm in soln. cont-g. 670041 
CHaBr, C z and SCN -; Ea. = 14.6 kJ 
mol-I. 

3.2 Ethyl 

·CHzCH3 + C z .... C 2 Hr;o.C· 2.9 X 109 nat Water p.r. P.b.k. at 270 nm in soln. contg. 6 X 751055 
1O-r; mol L -I 0.2 and ethane. 

3.3 tert-Butyl 

(CH3hC + C z .... (CH3hCCC • 4.9 X 109 c-C 6 H12 f.p. D.k. at 320 nm in N 2/C z satd. soln. 83Al6l 
contg. di-tert-butyl ketone at 300 K. 

8.4 Cyclopentyl 

c-CSHg + 0.2 -- c-CSHgCC- 4.9 X 109 7 Water p.r. P.b.k. at 270 nm in NzC /Cz satd. 741051 
soln. contg. cycIopentane. 

3.5 Hexadeeyl 

C ,oH33 + C z - C 16H33CC· 1.5 X 109 n-C 16H34 p.r. P.b.k. at 270 nm in Ar/C z satd. soln.; 87A282 
mixture of radicals from solvent; same 
It-. fnr hppt,adp('yl in n.-hpptadpcanp 

3.6 Cyclohexadlenyl 

C OH7 + C z -+ C 6H7CC· 1.6 X 109 Benzene f.p. D.k. at 315 nm in Nz/C z satd. soln. 83A16l 
contg. 20% di-tert- butyl peroxide; at 
300 K. 

3.'1 2-Hydroxyeyelohexadlenyl 

CoHoCH + C z -+ HCCoHoCC· 5.0 X 108 Water p.r. D.k. at 313 nm in oxygen-satd. soln. 620019 
contg. benzene. 

3.9 X 108 Water p.r. D.k. NzC/Cz satd. soln. contg. 761212 
benzene. 

3.8 2,6-DJ- tert-butyl-l-hydroxy-4-methy leyelohexadleny I 

DTBMPhCH(H) + C z -+ 9 X 107 
n-C 17H 36 p.r . D.k. at 360 nm in o.z satd. soln. 87A282 

. DTBMPhCH(H)CC· contg. di-tert-butyl-4-methylphenol. 

3.g Benzyl 

CoHoCHz + C z - C 6 HoCHzCC- 2.8 X 109 Hexane f.p. D.k. at 317 nm in N Z/C 2 satd. soln. 83Al61 
2.4 X 109 c-C 6H 1Z contg. dibenzyl ketone or tert-butyl 
1.0 X 109 n-C 16H 31 phenylperacetate; at. 300 K. 
2.9 X 109 Benzene 
3.4 X 109 Acetonitrile 
2.5 X 109 2-PrCH 

? n )( 109 7 WatQr p.r. D.k. at 316 nm in N",jO", oa.td. ooin. SOAl65 

contg. 2% tert-BuCH and ~ 10-3 mol 
L -I benzyl chloride. 

3.10 4-Nttrobenzyl 

4-No. 2C OH.,CH z + 0. 2 --+ 9 X 108 7 Water/ p.r. D.k. at 360 nm in N 2/C 2 satu. soln. 89A165 
4-No. zC oH,CHzCC· 2-PrCH contg. 10% 2-Pro.H and 3 X 10- 1 mol 

L -I 4-nitrobenzyl bromide. 

3.11 Dlphenylmethyl 

(CoHr;)zCH + C z - (CoHs)zCHCo.- 7.5 X 108 6.5 Water/ p.r. D.k. at 328 nm in N 2 /o. 2 satd. soln. 89A165 
2-Pro.H contg. 10% 2-Pro.H and 5 X lO-:s mol 

L -\ diphenylmethylammonium ion. 

3.12 Hydroxymethy I 

·CH 2o.H + 0.2 - HCCH 2Co.· 4.9 X 109 7 Water p.r. C.k. in N 2o./o. z satd. soln. contg. 0.1 690522 
mol L -I Meo.H and ferricyanide; k(R 
+ ferricyanide) = 4.0 X 109. 
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TABLE 3. Rate constants for reactions R· + O2 - ROO·-Continued 

No. Radical/Reaction k (L mol- I 8- 1) pH Solvent Method Comment Ref. 

3.11 Hydl'oxymethyl-Continued 

4.2 x 109 10.7 Water p.r. P.h.k. of 02- formn. at 248 nm in 741099 
N ZO/02 satd. soln. contg. MeOH. 

3.13 I-Hydroxyethyl 

CH~CHOH + 02 - 4.6 x 109 7 Water p.r. C.k. in N20/02 satd. soln. contg. 0.1 690522 
CHaCH(OH)OO· mol L -I EtOH and ferricyanide; k(R 

+ ferricyanide) = 5.3 x 109
. 

3.14 I-Hydroxyethyl 

·CH2CH20H + 02 - 6.6 x 109 Water p.r. P.h.k. at 240 nm; radical from OH 670269 
HOCH2CH2OO· addn. in soln. contg. ethylene-02 

(99:1); includes O 2 reaction with 
·C2Hs from H addn. 

3.16 I-Hydl'oxYPl'opyl 

CH!lCH2CHOH + 02 - 4.7 x 109 7 Water p.r. C.k. in N 20/OZ satd. soln. contg. 0.1 690522 
CH3 CH20H( OH)OO· mol L -I 1-PrOH and ferricyanide; k(R 

+ ferricyanide) = 3.7 X 109
. 

3.18 I-Hydroxy-l-methylethyl 

(CllabCOH + 02 ~ 4.2 x 109 ., Water p.L C.k. in N ZO/02 satd. soln. contg. 0.1 090522 

(OH3)20 (OH)00· mol L -1 2-PrOH and ferricyanide; k(R 
+ ferricyanide) = 4.7 x 109

. 

3.5 x 10° 5-6 Water p.r. C.k. in N 20/O Z satd. soln. contg. 0.1 
mol L -I 2-PrOH soln. and 

710618 

p-nitroacetophenone; k(R + PNAP) = 
3.8 x 109 . 

4.5 X 109 ~0.3 Water p.r. D.k. at 290-300 nm in air-satd. soln. 741074 
contg. 1 mol L -1 2-PrOH and 0.5 mol 
L -1 HOI0 4 . 

3.9 X 109 2-PrOH f.p. D.k. at 355 nm in N2/02 satd. soln. 83A16l 
contg. acetone; at 300 K. 

3.1'1 1-Hydroxy-1-methylpropyl 

OHaCH2COHOHa + 02 - 4.0 X 109 7 Water p.r. O.k. in N 20/02 satd. soln. contg. 0.3 690522 
CH:JCH2C( CHa)( OH)OO· mol L -I 2-BuOH with ferricyanide; 

k(R + ferricyanide) = 4.8 X 109
• 

3.18 ]-Hydl'oxy-I-methylpropyl 

(CHa)20HCHOH + 02 - 3.4 X 109 7 Water p.r. C.k. in N ZO/02 8atd. soln. contg. 0.3 690522 
(CHahCHCH(OH)OO· mol L -1 2-methyl-l-propanol witb 

ferricyanidej k(R + ferricyanide) = 3.0 
x 109 . 

3.10 1-Hydroxyethenyl 

HOCH=CH· + 02 - 1.0 x 109 Water p.r. Candy. buildup in soln. contg. 81A371 
HOCH=CHOO· N 20/02 and acetylene. 

JI.~O Dlhydpoxywnot.hyl 

·CH(OH)2 + O2 -+ CH(OH)200- 7.7 X 108 5.7 Water p.r. D.k. at 250 nm in N20-satd. soln. 710424 
contg. formaldehyde, as well as condy. 
increase. 

4.5 x 109 3.5- Water p.r. Increase in condy ohs. in N 2O/02 80A282 
6.5 (80/20 v:v) satd. soln. contg. 5 X 

10-3 mol L -1 formaldehyde and 2-27 
X 10-5 mol L -1 oxygen. 

3.11 1,I-Dlhydroxyethyl 

-CHOHCH20H + O 2 -+ 3.2 X 109 7 Water p.r. O.k. in N 20/OZ satd. soln. contg. 0.3 690522 
·00CHOHOH2OH mol L -I ethylene glycol with 

ferricyanide; k(R + ferricyanide) = 3.6 
X 109 . 
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TABLE 3. Rate constants for reactions R' + 02 -+ ROO'-Continued 

No. Radical/Reaction k (L mol- I 5-
1

) pH Solvent 

3.22 1,2,3-Trlhydroxypropyl 

'CHOHC'HOHCHzOH + 02 -+ 

'OOCHOHCHOHCHzOH 

3.%3 Radicals from deoxyribose 

dR' + 02 -+ dROO' 

3.%4 Radicals from glucose 

R· + 02 -+ ROO' 

3.3 X 109 

2.0 x 109 

3.26 Radl~a18 from polyethylene oxide 

R· + 0z • ROO-

3.26 2-0xopl"opyl 

'CH2COCH:J + °z -+ 

CH;JCOCHzOO' 

3.2'1 Carboxymethyl, anion 

3.1 X lOll 

'CH ZC0 2 - + 02 -+ 'OOCHzCO z - 1.7 x 109 

3.%8 Carboxy(hydl"oxy)methyl, anion 

'CHOHCOz - + °z -+ 

'OOCHOHCOz -

2.1 X 109 

3.%9 l-Carboxy-l-hydroxyethyl, anton 

CHi~OHCOz - + 02 -+ 2.6 X 109 

CHaC(OO')(OH)COz 

3.30 Acetoxymethyl 

cHacoi~Hz + 02 ..... AcOCHzOO' 1.4 X 1010 

3.3.1 M~t.hoxycal"bonylmethyl 

'CHzCOzCH 3 + °z -+ 

'OOCH 2 COzCH 3 

7 Water 

5-6 Water 

7 Water 

7 Wa.ter 

Water 

8 Water 

8.~ Water 

8 Water 

7 Water 

7 Water 

6.4 Water 

4 Water 

Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

C.k. in N .. :O/O z satd. soln. contg. 0.01 f}90522 
mol L -I glycerol with ferricyanide; 
k(R + ferricyanide) = 3.3 x lOll. 

C.k. with ferricyanide in NzO-satd. 710618 
soln. contg. deoxyribose; reI. to k(R + 
ferricyanide) = 2.8 x 109

. 

C.k. in NzO/O z satd. soln. contg. 0.3 690522 
mol L -1 gluco:.'5e a.nd ferricyanidc; k(R 

+ ferricyanide) = 1.9 X lOll. 

C.lt. in NzO/O z antd. ooln. contg. 0.2 600522 

mol L -I polyethylene oxide PEO 200 
and ferricyanide; Ic(R + ferricyanide) 
= 3.2 X 10°; k = 1.9 and 2.2 X 1011

, 

resp. for PEO 6,000 and 20,000. 

P.b.k. at 350 nm in NzO/O z satd. 
soln. contg. 10-z mol L -1 acetone. 

86A285 

P.h.k. at 275 nm in N 20/02 (4:1 v/v) 85AI06 
satd. soln. contg. 0.01 mol L -1 acetate 
ion. 

D.k. at 366 nm in N 20/O Z satd. soln. 761082 
contg. 0.01 mol L -1 acetate; cor. for 
k(R + R) = 5.5 X 108

. 

D.k. at 370 nm in NzO/O z satd. soln. 761207 
contg. 0.1 mol L -1 acetate. 

C.k. in NzO/O z satd. soln. contg. 0.3 690522 
mol L -1 glycolate and ferricyanide; 
k(R + ferricyanide) = 5 x 108

. 

C.k. in NzO/O z satd. soln. contg. 0.3 690522 
mol L -I lactate and ferricyanide; Ic(R 
+ fprri("y::tnir!p) = 1 !; )( 10° 

P .b.k. at 260 nm in NzO/O z satd. 78A402 
!'loIn ("ont.g. mpt.hyl ::t('"Pt.::tt.P ::tnrl fi-2R 
X 10-5 mol L - I oxygen. 

D.k. at 340 nm in soln. contg. 1 X 78A402 
10-3 mol L -1 methyl chloroacetate, 5 
X lO-z mol L - 1 formate ion and 0.6-
2 )( 10- 4 mol L -I oxygen. 
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TABLE 3. Rate constants for reactions R' + O2 - ROO·-Continued 

No. Radical/Reaction Ie (L mol- 1 s-l) pH Solvent Method Comment Ref. 

Junl Olrnfl!thylArnlnolTlfl!thyl 

·CH2N(CH!J)2 + Oz - 3.5 x 109 lOA Water p.r. D.k. at 260 nm in NnO-sat.d. 10-a mot R7A 128 
(CHa)zNCHzOO' L -/ trimethylamine ;oln. contg. 1-14 

X 10-5 mol L -, oxygen; products are 
02 - + (CH,j)2N+-CHZ7 which may 
be formed directly by electron 
transfer, or by decay of a peroxyl 
radical. 

8.88 Amlno(carhoxy)methyl, anion 

HtNCHCOz - + 02 - -1 X 109 7.9 Water p.r. D.k. at 307 nm in N 20/02 satd. 0.2 761082 
NH2CH2(C02 -)00' mol L -1 glycine soln.; also c.k. with 

ferricyanide. 

3.3,( Cal'boxy( carboxymethylamino )methyl, dlanlon 

-02CCH2NHC:HCOz + O2 - 8 X 108 7 Water p.r. D.k. in NzO-satd. soln. contg. 81A023 
-OzCCHzNHCH(OO·)COz - iminodiacetate. 

1.36 I-Amlno-l-carhoxy-l-hydroxy ethyl, anion 

oCHOHCH(NHz)COz - + 02 ... 
-OOCHOHCH(NHz)COz -

2.4 X 109 7 Water p.r. C.k. in NzO /02 satd. soln. contg. 0.3 
mol L -1 serine and ferricyanldej k(R 
+ ferricyanide) = 3.2 X 109

• 

690522 

8.88 1,1,2-Trlfluopo-l-( dlfluoromethoxy)ethyl 

CHF zOCHCF 3 + 0z - 1.4 X 109 Water p.r. Eval. from leveling off of rate of 88A364 
CHF zOCH( 00· }CF.'J reaction of peroxyl radical with ABTS, 

chlorpromazine, promethazine, 
ascorbate and propyl gallate at high 
concn. of substrates in air-satd. soln. 
contg. 0.5-1 mol L -1 tert-BuOH and 
isoflurane. 

3.3" 1,1,1-Trtfluoro-2-( dlfluoromethoxy )ethyl 

CHF:.PCF:,:CHF + 0:,: ...... 1.2 x 109 Wa.tor p.r. Soo ~mtry l.l6; !loin. conte;. i!lofturanq ~~A~f\4 

CHF 20CF 2CHFOO-

3.38 Chlol'omethyl 

·CH2 CI + O 2 - CH2 CIOO· 83 X 10° CH2 CI 2 p.r. P.h.k. at 255 nm. 82B130 

3.30 l-Chlorof!thyl 

CHaCHCI + O2 - CH3 CHCIOO· 9.0 X 108 Wa.ter p.r. See entry 3.36; soln. contg. 1,1- 88A364 
dichloroethane. 

3.40 l-Chlol'o-I,I,I-trlfluoroethyl 

CF aCHCl + O2 - CF 3CHCIOO- 1.3 X 109 Water/ p.r. See entry 3.36; soln. contg. 10% tert- 83A195 
tert-BuOH BuOH and halothane. 

8.41 l-Chloro-I,Z-dlfluoro-2-methoxyethyl 

CHaOCF 2CHCl + O2 - 1.3 X 10° Water p.r. See entry 3.36; soln. contg. 88A364 
CH~OCF ?CHCIOO· methoxyfl. urane. 

3.42 DI~hlorom4!'t.hyl 

'CHC12 + O2 - CHCI2OO' 4.7 X 109 CHCl3 p.r. P.b.k. at 255 nm. 82B130 

3.43 1,1-Dlchloroethyl 

CHaCClz + 02 - CH gCCI2OO· 1.5 X 10° Water p.r. See entry 3.36; soln. contg. 1,1,1- 88A364 
trichloroethane. 

3.44 1,Z-Dtehloroethyl 

CH2CICHCI + O2 - 9.7 X 108 Water p.r. See entry 3.36; soln. contg. 1,1,2- 88A364 
CH2 CICHCIOO· trichloroethane. 
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TABLE 3. Rate constants for reactions R· + 0z ..... ROO'-Continued 

No. Radical/Reaction k (L mol- l s-') pH Solvent Method Comment Ref. 

3.46 Dlchloro( cyano )methyl 

CClzCN + 0z ..... CClz(CN)OO' 3.9 X 108 Water p.r. See entry 3.::t6; soln. contg. 88A::t64 
trichloroacetonitrile. 

3.48 1,%-Dlchloro-l,2 ,2-tl'lfl uoroethyl 

CCIF zCCIF + 0z ..... 1.6 X 101) Water p.r. See entry 3.36; soln. contg. 1,1,2- 88A364 
CCIF zCCIFOO· trichlo~o-I,2 ,2-trifl uoroethanej inel udeH 

CClzFCF z +oz ..... CClzFCFzOO·. 

3.4" Trlchloromethyl 

'CCla + 0z ..... CCl:~OO' 3.3 /< 10'" Wat€>!:/ p.r. See entry 3.36; soln. contg. metiazinic 83G216 
2-PrOH acid, 30% 2-PrOH, 10% acetone and 

0.04 111ul L -1 <.:ariJulI LeLrachluride. 

3.48 Pentachloroethyl 

CClaCClz + 0z ...,. CCI 3CClzOO' 2.1 X 109 Waterj p.r. See entry 3.36; soln. contg. 40% tert- R8A364 
tc;d-DuOII DuOH aud hexitchlurueLhane. 

8.49 Radicals from oleate 

L' + 02 .... LOO' 1.0 X 1011 13 Water p.r. O.k. at 280 nm in NzO/O z satd. soln. 't8A365 
eontg. -1-8 >< 10-,1 mol L -) oleate. 

3.60 Radicals from I1noleate 

L' + 0z ..... LOO' 3 X 108 10.5, Water p.r. O.k. at 280 nm in NzO/O z satd. soln. 78A365 
13 contg. 10' ~ mol L -\ linoleate and 

0.02 mel L -·1 phoqhate. 

8.61 Radicals from llnolenate 

L· + 0z ..... LOO' 3 X 108 10.5, Water p.r. O.k. at 280 nm in NzO/O z satd. soln. 78A365 
13 contg. ~ 4-8 X 10-4 mol L- 1 

linolenate. 

3.2 X 108 10.9 Water p.r. O.k. at 280 nm of the pentadienyl 67A277 
radical produced ~10%) in N<,:0/0 2 
sat-d. soln. of lilwlenate. 

8.n RadJcal1'l from arachldonate 

L' + 0z"'" LOO' 2 X 108 13 Water p.r. O.k. at 280 nm in NzOjOz satd. soln. 78A365 
contg. --4-8 X 10- i mol L- 1 

arachidonate. 

3.63 Phenylalanine OH-adduct 

PheOH -1 0z ..... PheOH(OO') 4 X 108 W ... ter p.r. SlA376 

3.5-4- 3,&-Dloxo-2-plperazinyl 

-CHgCONHCHCONH- + O 2 -~ 1.2 A log " (/ W"t.:?r p.r. D.k. at 360 nrn in N",O/O", co.td. DOIr. "10£>£>-{ 

-NHCH(OO')CONHCHzCO- 2.8 X 108 12.11 contg. glycine anhydride. 

2.0 x 109 6.5, Water p.r. O.k. at 360 nm in NzO/O z (4:1) sat-d. 89A245 
11.7 soln contg. glycine anhydride. 

3.65 %,6-Dlmethyl-8,8-dloxo-2-plperazlnyl 

-NHCOC(Me)NPCOCH(Hr.)- + 02 1.0 x 101) 5.4 Water p.r. D.k. at 360 nm in N 2 0/0 2 ·~atd. soln. 710554 
1.1 x 109 12.0 alaninl? anhydride. 

-NHC(Me)(OO·)CONIIUH(Me)CO-

2.~ X 109 6.2 Water p.r. O.k. al:, 360 nm in NzO/O z (4:1) sc.td. 89A245 
2.1 x 109 11.7 soln. alanine anhydride. 

3.58 1,-4--Dlmet.hy 1-3,8-dloxo-2-plperszlny I 

-N(Me)COCHN(Me)COCHz- + 02 9 X 108 5.2 Water p.r. O.k. at 360 nm in NzO/O z satd. soln. 710554 
contg. sarcosine anhydride. 

-N(Me)CH(OO')CON(Me)CHzCO-

2.0 X 109 6.0, Water p.r. O.k. at 360 nm in NzO/O z (4:1) satd. 89A245 
11.7 soln. contg. sarcosine anhydride. 
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TABLE 3. Rate constants for reactions R· + O2 - ROO·-Continued 

No. Radical/Reaction k (L mol- I 5- 1) pH Solvent Method Comment Ref. 

3.5'1 Thymine radical anion 

III Mf>U1'- + 02 ..... 5-MeU-OO· ..... 4.5 x 10° 6.1 Water p.r. D.k. at 320 nm in Ar/02 sat,d. soln. R7 A207 
5-MeU + °2- contg. 1 mol L - I tert-BuOH, 1.1 X 

10-4 mol L -I oxygen and 10-2 mol 
L -I thymine. 

3.58 Thymine radical 

5-MeU(H)· + O2 - 5-MeU(H)00' 2 x 109 3.8 Water p.r. D.k. at 320 nm in Ar-satd. soln. contg. 87A207 
..... 5-MeU + H0 2 1 mol L -I tert-BuOH, 1.1 x 10-4 mol 

L -I oxygen and 10-2 ~ol L -I 
thymine. 

3.50 U .. adl-OH adduct 

U-OH + O2 ..... U(OH)OO· 2.1 x 10° Water p.r. D.k. at 400 nm in N20/02 satd. soln. 700795 
contg. uracil. 

1.6 x 109 7 Water p.r. D.k. at 420 nm in N,O/Oz satd. so)n. 710256 
conte:. 10-3 mol L - uracil. 

3.60 Cytoslne-OH adduct 

Cy(OH) + 02 - Cy(OH)OO· 2.0 X 10° Water p.r. D.k. at 350 or 435 nm in N 2O/02 700795 
satd. soln. cont(l. cytosine. 

3.61 Thymlne-OH adduct 

5-MeU-OH + 02 ..... 5-MeU(OH)OO· 1.5 x 10° Water p.r. D.k. at 320 nm in Ar/02 satd. soln. 701103 
contg. thymine. 

1.9 x 109 Water p.r. D.k. at 400 nm in N2 0/02 satd. soln. 700795 
contg. thymine. 

3.6% Dlmethyluracll-OH adduct 

DMU(OH) + O2 ..... DMU(OH)OO' 1.9 x 10° Water p.r. D.k. at 400 nm. 700795 

8.68 Deoxyadenoslne OH-adduet 

dA-OH + 02 ..... dA(OH)OO' 8 x 108 Water p.r. D.k. at 400 nm in soln. contg. oxygen 85RI31 
(85-170 x 10-6 mol L -I) and 2'-
deoxyadenosine. 

3.64 ~,~-Dlmethyladeno8Ine-4-0H adduct 

DMA-4-0H + O2 ..... <4 X 108 Water p.r. P.h.k. in N 20-satd. soln. contg. 87A362 
DMA{ 4-0H)00' NJ,NJ-dimethyladenosine and 1 x 

10-3 mol L -I oxygen. 

3.66 ~ ,~-DlmethyladenoBlne-5-0H adduct 

DMA-5-0H + O2 ..... >2.2 X 1010 Water p.r. P.h.k. in N20-satd. soln. contg. 87A362 
DMA{5-0H)00· NJ,NJ-dimethyladenosine and 2.2 X 

10-5 mol L -I oxygen. 

3.66 ~ ,~-Dlmethyladeno8Ine-8-0H adduet 

DMA-8-0H + O2 ..... >1.6 X 10 10 Water p.r. P.h.k. in N 20-satd. soln. contg. 87A362 
DMA(8-0H)00' NJ,NJ-dimethyladenosine and 6 X 

10-6 mol L -1 oxygen. 

3.6'1 Thymldlne-OH adduct 

T-OH + 02 ..... T(OH)OO' 1.0 X 109 Water p.r. D.k. at 350 nm. 700795 

3.68 Thymldlne-6-0H adduct 

T-OH + O2 ..... T(OH)OO' 2.5 X 107 Water p.r. Hydration of radical cation from 87A337 
sulfate radical reaction. 

3.60 Cytldlne-OH adduet 

Cy(OH) + 02 ..... Cy(OH)OO· 1.2 x 109 Water p.r. D.k. at 350 nm. 700795 

3.'10 U .. ldlne-OH adduct 

Ur{OH) + 02 ..... Ur{OH)OO' 1.2 x log Water p.r. D.k. at 400 nm. 700795 
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TABU;; 3. Rate constants for reactions R' + 02 -+ ROO'-Continued 

No. Radical/Reaction Ie (L mol- l s-l) pH Solvent Method Comment Ref. 

3.'11 Thymldylle add-OH adduct 

TMP(OH) + 0:,) -+ TMP(OH}OO· 8.0 x lOR 

3.'12 Cytldylle add-OH adduet 

CMP-OH + 0z -+ CMP(OH)OO' 1.0 x 109 

3.'13 Deoxyeytldylle add-OH adduet 

dCMP(OH) + O 2 -+ 1.1 x 109 . 

dCMP(OH)OO' 

3.'14 DNA-OHadduet 

ONA(OH) + 02 -+ ssDNA(OH)OO· -3 x 108 

5 X 10'" 7 

Water 

Water 

Water 

Water 

Water 

p.r. 

p.r. 

p.r. 

p.r. 

D.k. at 350 or 400 nm. 

O.k. at 350 nm. 

O.k. at 350. 

D.k. at 360 nm in NzO/O z sa.td. soln. 
contg. denatured DNA. 

700795 

700795 

700795 

84A231 

80A124 

---------------------------
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TABLB 4. Rate constants for proton transfer, hydrolysis and first-order decomposition of peroxyl radicals in aqueous soln. 

No. Radical/Reactant k pH T log A Ea Method Comment Ref. 
(L mol- 1 s-l) (K) (kJ mol-I) 

4.1 Hydroxymethylperoxyl 

".1.1 Flr"t, ortl .. r tJ~eompoRIt.lon 

HOCH200' - °2 '- + HCHO <1 x 10 1 s-I 6.7 RT f.p. Buildup of condy. in 02 satd. 777495 
+ H+ soln. contg. 1-40 x 10-3 mol 78A339 

L -\ H2 0 2 and 5 X 10-z-6.5 
mol L - I MeOH; also detd. by 
esr technique. 

<3 s-1 RT p.r. 741099 

4.1.2 Hydrogen phospha.te Ion 

HOCH200' + HPO/- - -2 X 106 7-9 295 p.r. CaIcd. from effect of phosphate 741099 
H2 PO 4 - + -OCH2 OO· ion on p.b.k. at 248 nm in 

N zO/01 ::Ia.td. ::loIn. I,;ontg. 0.1 

mol L- MeOH. 

4.1.3 Hydroxlde lon 

HOCH 200' + OH- - H20 + 1.8 X 10 10 295 p.r. Calcd. from effect of pH on 741099 
-OCH2OO' p.b.k. at 248 nm in N 2O/02 

satd. soln. contg. 0.1 mol L- I 

MeOH. 

1.5 x 10 10 295 f.D. BuilduD of condy. in Oil satd. 777495 
soln. contg. 1-40 X 10-3 mol 
L- J H2 0 2 and 10-2 mol L- J 

MeOH. 

4.2 1-Hydroxyethylperoxyl 

4.2.1 First order decomposition 

CHaCH(OH)OO' - O 2 '- + 5.2 X lOt 8- 1 RT f.p. Buildup of candy. in 0z satd. 777495 
CHIlCHO + H+ Roln I"nnt.g~ 1-40 X 10-3 mol 

L - ) H20 2 and 5 X 10-2-6.5 
mol L -1 EtOH; also detd. by 
esr technique. 

5.0 x 10 1 S-I 5.5 ~95 12.3 60 f.p. Buildup of condy. in O 2 aatd. '/8A339 
soln. contg. 2 X 10-3 mol L- I 

H20 2 and 10-2 mol L- I EtOH; 
calcd. k(298 K) = 6 X 10 1 a-I. 

6.0 x 10 1 a-I 12.3 66 p.r. 83A066 

4.2.2 Hydroxide Ion 

CHaCH(OH)OO' + OH- - 4 X 109 5.3- 293 p.r. Condy. kinetics in NzO/O z (4:1 83A056 
CHaCH(O-)OO· + H2 O 8.0 v Iv) satd. soln. contg. 0.1 mol 

L- I EtOH. 

8 x 109 295 60 f.p. Buildup of condy. in O 2 satd. 777495 
soln. contg. 1-40 x 10-3 mol 
L -1 H20 2 and 10-2 mol L- 1 

EtOH. 

4.2.3 Hydrogen phospha.te Ion 

CHaCH(OH)OO' + HP0 4
2

- - 4 X 106 6.7 RT D.k. at 244 nm in N ZO/02 (4:1 83A056 
CHaCH(O )00' + H2 P'U 4 v Iv) satd. soln. contg. U.l mol 

L - J EtOH and phosphate 
buffer. 

4.3 I-Hydroxy-l-methylethylperoxyl 

4.3.1 First order decomposition 

(CHa}zC(OH)OO' - O2 ,- + 6.65 X 102 s-1 RT f.p. Buildup of candy. in O 2 satd. 777495 
CHaCOCHa + H+ soln. contg. 1-40 X 10-3 mol 

L - J H2 0 2 and 5 X 10-2 -6.5 
mol L -1 2-PrOH; also detd. by 
esr technique. 
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TABLE 4. Rate constants for proton transfer, hydrolysis and first-order decomposition of peroxyl radicals in aqueous soln.-Continued 

No. Radical/Reactant Ref. 

4..a I_Hytlrmcy_l_1Tu~t.hylp-thylpp-l'nxyl_Continl1€!d 

".3.1 F'lrflt ord~r decompoaltlon-Continued 

6.5 X 102 S-1 5.5 295 12.8 56 f.p. Buildup of condy. in 02 satd. 78A339 
soln. contg. 2 X 10-3 mol L- 1 

H 2 0z and lO-z mol L - J 2-
PrOH; calcd. k(29g K) = 9.15 
X 10z S-I. 

7 X lOZ 5- 1 4 RT p.r. P.h.k. at 350 nm (nitroform) in 761081 
NzOIO z (1:1) satd. soln. contg. 
0.1 mol L -\ 2-PrOH and 4 x 
10-5 mol L- 1 

tetranitromethane: cor. for 
competing first-order loss of 
ROO'. 

4.3.2 Hydrogen phosphate Ion 

(CH:1hC(0H)OO' + HPO/"- - 1.1 X. 10 7 7.3 295 p.r. P.b.k. at 248 nm of 0z- in 761081 

(CH:1)zC(0-)00' + HzP0 4 - N ZO/0 2 (2:1 v Iv) satd. soln. 
contg. 0.5 mol L -1 2-PrOH. 

4.3.3 Hydroxide Ion 

(CHa)zC(OH)OO' + OH- -+ 5.2 x 109 295 p.r. P .h.k. at 248 nm of 0z:- in 761081 
(CHa)zC(O-)OO· + HzO NzO/O z (2:1 v/v) satd. soln. 

contg. 0.5 mol L - J 2-PrOH at 
various pH. 

5 x lOll 295 f.p. Buildup of condy. in oxygen- 777495 
satd. soln. contg. 5 x 10-2 mol 
L -/ 2-PrOH and lO-3 mol L- 1 

H 2 0 2 • 

4.4 Dlhydroxymethylperoxyl 

4.4.1 First order decomposition 

CH{OH)z00' - 0z·- + >106 s-I RT 80A282 
HC0 2 H 

4.6 1,2-nlhydl'oxyethylpel'oxyl 

4..&.1 Flrillt. n .. d~r d~"'OJ'npn..tUon 

'OOCHOHCHzOH -+ °2 '- + 1.9 X 102 s- 1 5.5 295 8.3 33 f.p. Buildup of condy. in 02 satd. 78A339 
HOCHzCHO + H+ soln. contg. 2 X lO-3 mol L- I 

H20 2 a.nd 10- 2 mol L-\ 
ethylene glycol; calc. 1.(298 K) 
= 3.3 X 10z 5 - 1 . 

4.6 1,2,3-Tl'lhydroxypl'opylperoxyl 

4.6.1 Flrl!lt order decomposition 

'OOCHOHCHOHCHzOH -+ 2.1 x 102 s-1 5.5 295 9.7 41.5 f.p. Buildup of condy. in O 2 satd. 78A339 
02'- + H+ + soln. contg. 2 x 10-3 mol L- 1 

HOCHzCH(OH)CHO H 20z and 10-2 moJ L- 1 

gly c~rul; ca.lc. k(298 K) 2.1 x 
lO2 s-l; decay ra.te of 3 X lOa 
s-I ohs. for other radical from 
glycerol. 

4.'1 1,2,3,4-Tetrshydroxy buty lperoxyl 

4.'1.1 First order decomposition 

HOCH 2 CHOHCHOHCH{OH)00' 1.9 x 102 S-1 5.5 295 f.p. Buildup of condy. in 02 satd. 78A339 
-+ O2'- + soln. contg. 2 X lO-3 mol L- I 

HOCHz[CH(OH))zCHO + H+ H2 0 2 and 10-2 mol L -1 meso-
erythritol; decay rate of 3 x 
103 s-1 obs. for other radical 
frUlll erythriLul. 
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TABLE 4. Rate constants for proton transfer, hydrolysis and fint/-order decomposition of peroxyl radicals in aqueous soln.-C'cntinued 

No. Radical/Reactant k pH T log A E,. Method Comment Ref. 
(L mol- I s-J) (K) (kJ mol-I) 

4.8 1,1,3,4,6-Pentahydroxypentylperoxyl 

4 .... 1 YI" .. t o"d.,,, dp.~ompollitlon 

HOCH2 \CH(OH}]gCH(OH)00' 2.2 x 102 s-1 5.5 295 11.4 52 f.p. Buildup of condy. in 02 satd. 78A339 
..... °2'- + soln. contg. 2 x 10-3 mol L- 1 

HOCH2[CH(OH)laCHO + H+ H20 2 and 10-2 mol L -I xylitol; 
decay rate of 2.8 x lOa s-J 
obs. for other radical from 
xylitol. 

4.9 Peroxyl radleals from glueltol 

4.9.1 First ordel' deeomposltlon 

ROO' .- 02'- + 2.1 x 102 S-1 5.5 295 f.p. Buildup of condy. in 02 satd. 78A339 
HOCHz\CH(OH)]4CHO + H+ soln. contg. 2 X 10-3 mol L- 1 

H20 2 and 10-2 mol L -1 

glucitol; decay rate of 2.1 x 103 

s -lobs. for other radical from 
glucitol. 

4.10 Peroxyl radleals from Inositol 

4.l0.1 FIl'lIt ordel' deeomposltion 

ROO, .- 02'- + 4.7 X 102 s-1 5.5 ~95 10.7 46 f.p. Buildup of condy. in O 2 satd. '/SA339 
HOCH2[CH(OH)]4CHO + H+ soln. contg. 2 x 10-3 mol L- 1 

H20 2 and 10-2 mol L -1 myo-

inositol; decay rate of 2.6 x 103 

s-1 (Ea = 64.5 kJ mol-I, log A 
= 14.85) obs. for other radical 
from myo-inositol. 

4.11 Peroxyl I'adleals from glueoBe 

4.11.1 Flrl!lt order deeomp0l!lltlon 

ROO· - 02'- + H+ 4.0 X 102 S-1 5.6 295 10.1 46 f.p. Buildup of condy. in O 2 satd. 78A339 
soln. contg. 2 x 10-3 mol L -I 
H20 2 and 1U g mol L 1 

glucose; decay rates of 2.6 x 
10:! S-1 (Ea, = 64.5 kJ mol-I, 
log A = 14.85) and > 7 x 10" 
15- 1 obI:!. for other ra.dica.l from 

glucose. 

4.11 Pel'oxyl radleals from methyl a-D-glueopyranoslde 

".1~.1 Ft •• *- o.d.. d.<l.onlpoaIUon 

ROO, ..... 02'- + H+ 4.0 X 102 s-I 5.5 295 f.p. Buildup of condy. in 02 satd. 78A339 
soln. contg. 2 x 1O-:i mol L- 1 

H20 2 and 10-2 mol L -I methyl 
u-D-glucul!kh~; del.:CiY fCiLe ur 2 x 
103 S -lobs. for other radical 
from methyl a-D-glucoside. 

4.13 Isopropoxy( dlmethyi)methylpel'oxyl 

4.13.1 First order deeomposition 

(CHa)zCHOC(CHa)zOO' -+ <1 x 101 s-1 5.5 295 f.p. Buildup of condy. in O 2 satd. 78A339 
02'- + H+ soln. contg. 2 x 10-3 mol L- 1 

H20 2 and 1O~!J mol L- J bis(l-
methylethyl) ether. 

4:.14 1,1-Dlmethoxyethylperoxyl 

4.14.1 First order deeompoBltlon 

CH 3C(OCH 3)200' -+ 02'- + 6.5 X 104 5- 1 5 293 p.r. Buildup of condy. in N 2O/OZ 89A902 

CH3C(OCH3 )2 + (4:1 v/v) satd. soln. contg. 2 X 

10-3 mol L -1 acetaldehyde 
dimethyl acetal. 
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TARLE 4. Rate constants for proton transfer, hydrolysis and first-order decomposition of peroxyl radicals in aqueous soln.-Continued 

No. Radical/Rea.ctant 

4..14. 1,1_Dlnu~t.hn.,,)'pt.h)'lpp .. n"')'I_r,nnt.in IIP.O 

•. 1-4.1 FI .. at o .. d~ .. decomposition-Continued 

7 X 104 a-I 

4.15 Amlno(carboxy)methylperoxyl 

4.16.1 First order decomposition 

4.10 8,0-Dloxoplperazlnylperoxyl, conjugate baBe 

4.10.1 First order decomposition 

-N-CH(00')CONHCH 2CO-"" 1.6 x IOn s-1 
02'- -t- -N=CHCONHCHzCO-

7.9 RT 

11.7 RT 

4:.11 2,6-nlmethyl-8,6-dloxoplperazlnylperoxyl, conjugate base 

4..1 "1.1 Fh-.t. n .. ti .... tiP4"ownpnRIt.lnn 

-N-C{Me)(00·)CONHCH{Me)CO-3.7 x 106 s-I ..... °2 '- + 
-N=C(Me)CONHCH(Me)CO-

4.1& Peroxyl radical of uracll-H adduct 

4.18.1 First order decomposition 

U{H)OO' .... 02'- + U-H 

4.10 Trlchloromethylperoxyl 

4.10.1 First order decomposition 

RT 

RT 

RT 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Comment 

Buildup of condy. in soln. 
contg. acetaldehyde dimethyl 
acetal and oxygen. 

D.k. at 307 nm in NzOz/O z 
(1:1) satd. soln. contg. 0.2 mol 
L - I glycine. 

P.h.k. at 270 nm in N 20/02 
(1:1) aatd. soln. contg. glycine 
anhydride; calcd. from kinetic 
model; Ie < 1.2 a-I estd. from 
steady-state experiments for 
protonated radical (pKa. = 
10.6). 

Calcd. from kinetic model; 
N20jOz (4:1) satd. soln. contg. 
alanine anhydride; pKa of 
p¢roxyl ra.diea.} =- 11.2. 

P .h.k. at 260 nm, and also 
decrease in condy., in N20/Oz 
(4:1) satd. soln. contg. 10-3 

mol L -1 dihydrouracil at 
varioul!! pIl, dimination vf 1102 

from protonated radical was too 
slow to measure. 

Ref. 

87A490 

761082 

87A490 
89AZZ5 

87A490 
89A225 

84G025 

S9A019 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals 

No. Radical Solvent Comment Ref. 

6_1 2-PIPopylpopoxyl 

(ClJa)2CHOO' 1.2 x 106 c-CoH 10 7.89 10.34 photo D.k. (esr) in air-satd. 87A283 
[29B K] soln. contg. tran,..l,l'-
8.2 x 105 CF 2 CCIz 7.33 B.OB azobis(propane); also 
(2g8 K] 15tudied gTowth CUTVC15; 

5.6 x 105 c-CaH6 7.05 7.42 see [87 A284] for 
[298 K] disproportionation/ 
1.2 x 106 Pentane 7.68 9.22 combination ratios in 
1298 KJ decane at 253-323 K; 

data from 166-210 K 
showed stronger T 
dependence probably due 
to tetraoxide formation; 
studied at 210-300 K. 

1.6 X 106 c-C 6H 12 9.70 20 photo D.k. in oxygen-satd. soln. 87A215 
129B K) Decane contg. 2,4-

Dodec.ane dimethylpentanone: also 
studied growth curves; 
radical concn. calcd. from 
gas phase E = 1145 L 
mol-I cm- I at 250 nm; 
studied at 293-396 K. 

7.B x 103 CFzCl2 10.68 26 photo D.k. (esr) in oxygen-satd. 80A073 
1200 K] soln.; radical from 1-

methylethylformyl 
peroxide; studied at 186-
229 K . 

5.2' • ee-Butylperoxyl 

CH:~CH2CH( CHa)OO~ 7.9 X 10° CF2CJ2 7.1 4.6 photo D.k. (esr) in oxygen-satd. 80A073 
(200 K] eoln.; radical from .ee-

butylformyl peroxide; 
studied at 175-200 K. 

1.1 x 100 Butane 9.0 11.3 photo D.k. (esr) in oxygen-satd. 72A025 
1200 K] soln. contg. DTBP; T 

dependence greater below 
193 K; studied at 193-257 
K. 

5.3 tnt-ButyJpel'oxyl 

(CHa)3COO- 1.7 X 104 c-C6H12 293 photo D.k. (esr) in oxygen-satd. 87A215 
soln. contg. di-tert-.butyl 
ketone; also studied 
growth curves; radical 
conen. ealed.' from gas 
phase E = 1042 L mol-I 
cm- I at 250 nm. 

1.3 x 102 Heptane 9.1 26.8 photo D.k. (esr); soln. contg. 81A392 
[200 K] (1-7) X 10-2 mol L- J 

tc,.t· butyl hydJ'opeJ'oxido; 

studied at 209-262 K. 

4.9 [200 K] Isobuhne 9.2 32.6 photo D.k. (esr) in oxygen-sa.td. T2A025 
soln. contg. DTBP; log 
2A -'- 9.3 a.nd Ea. - 31.8 
from photolysis of tert-
butyl hydroperoxide; T 
dependence greater below 
193 K; studied at 193-257 
K. 

8.6 x 102 3-MP 12.1 35.1 photo D.k. (esr) in soln. contg. 1)77255 

[200 KJ 2.5% tert-butyl 
hydroperoxide; studied a.t 
225-249 K. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea. Method Comment Ref. 
(L mol-Is- I ) (K) (kJ mol-i) 

6.3 te,t-Butylperoxyl-Contin ued 

1 X 101 MeOH 295 s.f. D.k. (esr); ra.dical from 655019 
2.5 x 101 Water Ce.J+ and tert-butyl 
4 x 103 Benzene hydroperoxide; photo (esr) 

used in oxygen-satd. 
benzene soln. contg. 
azobisisobutyronitrile. 

6 •• Pentylperoxyl 

CSHllOO' 4 X 106 Pentane 233- 10.9 p.r. D.k. at 290 nm in 741019 
[298 KJ 310 oxygen-satd. soln.; e: = 

910 L mol-I em-I; 
radicals are a mixture of 
63% 2-pentylperoxyl, 
30% 3-pentylperoxyl and 
7% 1-pentylperoxyl. 

6.6 2,2-Dlmethylpropylperoxyl 

( CHa)aCCH2 OO· >4 x 108 Neopentane 253 photo From steady-state [ROO·] 
<5 x 10-8 mol L- 1 at 

707039 

known photolygig r~t@: 

generation of ROO' 
confirmed by product 
analysis. 

6.8 Peroxyl rsdlesl from eyelopentene 

c-C 5 H7 OO' 5.0 X 106 c-C 5HS 7.8 4.2 photo D.k: (esr) in oxygen-satd. 72A025 
[200 KJ soln. contg. DTBP; T 

dependence greater below 
193 K; studied at 193-257 
K. 

6.1 Cyelopentylperoxyl 

c-CsHgOO' 1.5 x 107 Water RT p.r. D.k. at 270 nm in 84A324 
NzO/O z (4:1 v/v) satd. 
soln. contg. 
cyclopentane; £ = 1100 L 
mol- 1 em-I. 

1.2 X 107 Water 296 p.r. D.k. at 270 nm in 741051 
NzO/O z 0 satd. soln. 
contg. 2.5 X 10-3 mol 
L - 1 cyclopentane; £ 

1450 L mol- 1 em-I; 
uncertain whether k or 
2k. 

5.7 x 106 CFzCl 2 9.6 10.9 photo D.k. (esr) in oxygen-satd. 80A013 
[200 KJ soln.; radical from 

eyclopentylformyl 
peroxide; studied at 175-
200 K. 

4.0 X 106 c-CSH lO 10.0 13 photo D.k. (esr) in oxygen-satd. 72A025 
[200 K] soln. contg. DTBP; T 

dependence greater below 
193 K; studied at 193-257 
K. 

1.7 x 107 c-C 5 H lO 298 24.7 p.r. D.k. (esr) in 0z/ Ar satd. 680329 
soln.; T range not given. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea Method Comment Ref. 
(L mol- I s-') (K) (kJ mol-I) 

6.8 Hexylperoxyl 

CflHlaOO· 9.7 x 10° Hexane 7.46 8.4 f.p. D.k. in air- or oxygen- 79B]36 
[298 K] satd. soln. contg. tert-

butyl hypochlorite; e(260 
nm) = 320 L mol- l 

cm - I; mostly Bec-
alkylperoxyl radicals; 
average for alkylperoxyl 
radicals from eight n-

alkanes; studied at 283-
320 K. 

1.1 x 107 Hexane 298 p.r. D.k. (esr) in 02/Ar satd. 680329 
soln.; mostly sec-
alkylperoxyl radicals. 

6.0 I, t-Dlmet,hylbutylperoxyl 

CH:{CHZCH2 C( CHa)200• 1.9 X 104 2-MP 11.1 39 photo D.k. (esr) in oxygen-satd. 707039 
[298 KJ soln. contg. 0.5% OTBP; 

measured k due primarily 
to tert-peroxyl radicals; 
above 273 K decay due 
to sec-radical interferes; 
studied at 213-273 K. 

6.10 Cyclohexenylperoxyl 

c-CflHQOO' 2.0 x 107 Benzene 8.75 8.3 f.p. D.k. at 300 nm in air- 85A466 
[298 KJ satd. soln. contg. 1 X 

10-2 mol L - I DTBP and 
0.1 mol L -1 cyclohexene; 
€ = 800 L mol-I cm-li 
studied at 282-319 K. 

6.11 Cyelohexylpel'oxyl 

c-C6H 11 OO· 3.l:! x 106 Benzene 300 f.p. D.k. at 300 nm in air- 85A400 

satd. soln. contg. 1 X 

10-2 mol L -I OTBP and 
0.1 mol L -I cyclohexane; 
e: ~ 800 L mol-I ern-to 

1.2 X 107 Water RT p.r. O.k. at 260 nm in 84A324 
N 20/02 (4:1 v/v) satd. 
soln. contg. cyclohexane; 

750 L Ulul- 1 CUI-I. 

2.2 X 106 C-C 6H U> 7.29 6.4 f.p. O.k. at 266 nmi air- or 79A401 
[298 KJ oxygen-satd. soln. contg. 

tert-butyl hypochlorite; € 

cor. to 800 L mol- 1 

em -I [80A428J; studied 
at 285-333 K. 

2.3 X 106 c-C6H 12 295 p.r. D.k. at 240, 270-90 nm in 710136 
oxygen-satd. soln. contg. 
cyclohexane; e(255 nm) 
= 1900 L mol- I em-I. 

6.7 X 106 c-CIIHI? 298 28.9 p.r. D.k. (esr) in 02/Ar satd. 680329 
soln.; no T range given. 

1.6 X 106 c-C 6H12 298- p.r. D.k. at 275 nm in 61AOOa 
345 oxygen-satd. soln.; e 

2000 L mol-I em-I: 
spectrum shows structure 
not obs. for peroxyl 
radicals; no T 
dependence obs. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea Method Comment Ref. 
(L mol- 1 s-l) (K) (kJ mol-I) 

6.11 Cyeiohexy Iperoxy I-Contin ued 

2.8 x 106 c-CoH JZ 298 p.r. D.k in oxygen-!H\t.d. 61AOO-i 

soln.; calcn. involves 
product yields and initial 
peroxyl radical concn. of 
3.8 X 10-4 mol L- 1. 

6.12 Methyleyeiohexylperoxyl 

c-CoH J o( CHa)OO· 3.7 x 106 MCH 298 24 p.r. D.k. (esr) in Oz/Ar satd. 680329 
soln. of 
methylcyclohexane; no T 
range given. 

6.18 H~ptylperoxyl 

CrH1"OO· 9.7 X 10° Heptane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 
[298 K] 294-324 K. 
4.3 X lOt; Heptane 7.7 7.9 photo I"rom steady-state 7U7U39 

[200 K] [ROO·]i at 253 K [ROO·] 
= 7.9 X 10-7 mol L -I; 
photolysis rate assumed 
independent of Tj 5tudied 

at 190-253 K. 

2.2 X 106 Heptane 298 p.r. D.k. (esr) in 02/Ar satd. 680329 
soln.; mostly sec-
alkylperoxyl radicals. 

6.14 1,1,2,2-Tetl"amethylpl"opylperoxyl 

(CH3bCC( CHa)zOO· 5.0 X 103 2,2,3- 9.2 31.4 photo D.k. (esr) in oxygen-satd. 707039 
[298 KJ Trimethyl- soln. contg. 0.5% DTBP; 

butane measured decay due 
primarily to tert-peroxyl 
radicals; above 293 K 
decay of primary radicals 
interferes; studied at 
243-293 K. 

6.16 Cyeioheptylperoxyl 

c-C7 H 1:~OO· 8.6 X 106 c-C7 H 11 298 p.r. D.k. (esr) in Oz/Ar satd. 680329 
soln. 

6.18 Oetylperoxyl 

C SH I7 OO· 9.7 X 105 Octane 7.46 8.4 f.p. D.k. (see 5.8)i studied at 79B136 
[298 KJ 283-356 K. 

7.6 X 106 Octane 298 p.r. D.k. (esr) in 02/Ar satd. 680329 
!loIn.; mO!ltIy oec 

alkylperoxyl radicals. 

6.1'1 Cyeiooetylperoxyl 

cCl'IH1500· 1.1 x 107 
cCtsHJO 208 p.r. D.lt. (ear) in Oz/Ar sa.td. 680320 

soln. 

6.18 Peroxyl radleal from oetene 

C SH I5OO· '-1 X 107 1-0dene RT p.r. D.k. in oxygen-satd. 61A004 
soln.; calcn. involves 
product yields and initial 
peroxyl radical concn. of 
1.3 X 10- 4 mol L -I. 

6.19 Nonylperoxyl 

CgHIgOO· 9.7 X 105 Nonane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 
[298 KJ 283-324 K. 

J. Phys. Chern. Ref. Data, Vol. 19, No.2, 1990 



438 NETA, HUIE, AND ROSS 

TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Eft. Method Comment Ref. 
(L mol- 1 S-I) (K) (kJ mol-I) 

6.19 Nonylperoxyl-Continued 

2.2 X 106 Nonane 298 p.r. D.k. (esr) in O 2 / Ar satd. 680329 
soln.; mostly sec-
alkylperoxyl radicals. 

5.%0 Dec.y Iperoxy I 

CloHzIOO· 9.7 X 105 Decane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 
[298 K] 283-355 K. 

3.0 x 106 Decane 298 p.r. D.k. (esr) in Oz/Ar satd. 680329 
soln.; mostly sec-
alkylperoxyl radicals. 

5.%] Cyc.lododec.ylperoxyl 

c-C 12H2300· 5.7 X 106 
c-C 12H24 8.12 7.8 p.r. D.k. at 275 nm in 84A401 

(298 K] oxygen-satd. soln.; ~ COT. 

to 1000 L mol- 1 cm - 1 ; 

studied at 345-417 K. 

5.22 Dodec.ylperoxyl 

C I2Hz5OO· 9.7 x 105 Dodecane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 
[2g~ K] 2!U-'l55 K. 

6.2 x 106 Dodecane 8.16 7.8 p.r. D.k. at 270 nm in O 2 / Ar 84A401 
[298 KJ satd. soln.; E cor. to 1000 

L mol-I em-I; studied 
at 275-413 K. 

5.%8 Trldec.ylperoxyl 

C I3H z7OO· 1.7 X 106 Benzene 300 f.p. D.k. at 300 nm in air~ 85A466 
satd. soln. contg. 1 X 

10-2 mol L -I DTBP and 
0.1 mol L -I tridecanei E 

= 800 L mol- I em-I. 

9.7 X 105 Tridecane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 
[298 K] 293-358 K. 

1.6 x 106 Tridecane 298 p.r. D.k. (esr) in Oz/Ar satd. 680329 
soln.; mostly sec-
alkylpel'oxyl I'adicals. 

6.2. %,4.,8,8-Tetramethylnony lperoxyl 

CI:~H2700· 2.2 X 105 DTBP/Tlv{N 13.41 46 photo D.k. (esr) in air-satd. 86A360 
[298 K} soln. contg. DTBP and 

2,4,6,8-tetramethylnonan-e 
(TMN) (2:1 v Iv); radical 
concn. detd. by double 
integration and 
comparison with DPPH; 
studied at 243-293 K. 

6.%6 2,4,6,8-Tetramethylnonenylperoxyl 

C13H2502" 3 X 106 DTBP/TMN 10.2 21 photo D.k. (esr) in air-satd. 86A360 
[298 K] soln. contg. DTBP and 

2,4,6,8-tetramethylnonene 
(TMN) (2:1 v Iv); radical 
concn. detd. by double 
integration and 
comparison with DPPH; 
studied at 243-293 K. 

6.26 Hexadec.y lperoxy I 

C I6H33OO" 9.7 X 105 Hexa.decane 7.46 8.4 f.p. D.k. (see 5.8); studied at 79B136 

[298 K] 293-351 K. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

=-=.:.-===== 
No. Radical Solvent Ref. 

6.2' Pel'oxyl I'adleals from polypl'opylene 

PPOO· 6.4 X 105 Benzene 16.32 60 photo D.k. (esr) in air-satd. 86A360 
[298 KJ soln. contg. DTBP and 

polypropylene (2:1 v Iv); 
radical concn. detd. by 
double integration and 
comparison with DPPH; 
studied at 263-303 K 

6.18 Hydl'oxymethylperoxyl 

HOCHzOO· 2.1 X 10Q 5.1 Wa.ter RT p.r. Buildup of condy. in 78A231 
N 20l0 2 (4:1 v Iv) satd. 
!joIn. \:.ontg. 0.1 mol L- 1 

MeOH and perchloric 
acidi no change in Ie with 
CD 3OH. 

3 X 108 3 Wa.ter 296 p.r. Mixed order, includes Ie 761081 
5 X 103 s-l; effect of 

changing pulse intensity, 
obs. at 290 nm in 
N 20/O Z (1:1) satd soln. 
contg. 0.1 mol L- 1 

MeOH; E 500 L mo)-l 
em-I. 

6.20 J-Hydl'oxyethylpel'oxyl 

CH 3 CH(OH)OO· 7 x 108 6.8 Wa.ter 293 p.r. Buildup of condy. in 83A056 
NzO/O z (4:1 v Iv) satd. 
soln. contg. 0.1 mol L- 1 

EtOH. 

1.2 x 108 Ethanol RT p.r. D.k. at 290 nrn in 65AOO4 
oxygen-satd. so)n.; radical 
concn. for [CHaGHOn] 
used; uncertain whether Ie 
or 2 Ie. 

6.80 2-Hydl'oxyethylpel'oxyl 

HOCHzCHzOO' 2.0 x 108 -6 Water RT p.r. Obs. increase in condy. in 84A3I3 
NzO 102 satd. soln. 
contg. ethylene; G(acid) 
= 0.9. 

6.31 1-Hydroxy-l-methylethylperoxyl 

(CH 3}zC(OH)OO· 1.1 x 107 3 Water 296 p.r. Mixed order, includes Ie 761081 
550 effect of 

changing pulse intensity, 
obs. at 290 nm in 
N 20/O Z (1:1) satd. soln. 
eontg. 2-PrOH; E = 500 
L mol- 1 em-Ii similar 
results at 248 nm. 

6.32 2-Hydl'oxy-2,2-d\methylethy\peroxyl 

(CH 3 )zC(OH)CHzOO· 8 x. 101'1 9.4 Water 293 p.r. Obs. condy. decrease ill 790027 

NzO/O z (4:1 v/v) satd. 
soln. contg. 0.01 mol 
L - J tert-BuOHi G(Oz-) 
= 1.7, G(ROOo) 5.4; Ie 
= 6 X 10 ft for the 
radical from tert-BuOH-do 
at pH 9.1. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ell. Method Comment Ref. 
(L mol- 1 s-1) (K) (kJ mol-I) 

6.82 2-Hydroxy-I,I-dlmethylethylperoxyl-Continued 

1.8 X lOs -7 Water RT p.r. D.k. in in N20jOz satd. 79A29S 
soln. contg. 0.01 mol 
L - 1 tert-BuOH; E = 1350 
L mol- I cm- l at max. 
(--250 nm). 

6.88 Hydroxyeyelopentylperoxyl 

c-C5 Hs(OH)00· X 108 6.8 Water RT p.r. Obs. condy. increase 87A2S0 
(with dose rate) in 
NzOjOz (4:1 v jv) satd. 
soln. contg. 
cyclopentanol; cor. for 
HOz elimination. 

6.84 Hydroxyeyelohexylperoxyl 

c-C6 H I o( ° H)OO' 7 X 107 6.8 Water RT p.r. Obs. condy. increase 87A250 
(with dose rate) in 
N20j02 (4:1 v jv) eatd. 
Boln. eontg. cyclohexanol; 
cor. for HOz elimination. 

1.2 X 107 c-COH11OH 29S p.r. D.k. at 250-80 nm in 710136 
oxygen-satd. soln. contg. 
eyclohexanol; E{246 nm) 
= 1600 L mol- l em-I. 

1.8 X 107 c-COHI1OH 298 p.r. D .k. at 302 nm in 61A004 
oxygen-satd. soln.; calcn. 
involves product yields to 
derive initial radical 
concn. = 5 X 10-4 mol 
L- 1 • 

6.86 Hy d roxyeyelohexadleny Ipel'oxy I 

HOC6 H6 OO· 9.3 X lOs Water p.r. D.k. at 310 nm in '161212 
N 20/OZ satd. soln. 
eontg. benzene; E = 690 
L mol- 1 em-I; uncertain 
whether If: or ZA:. 

6.38 1-Hydroxy-I, T ,"I-trlmethylbleyelo[J.2.I)heptylperoxyl 

C,oHlo{OH)OO· 3.4 x 108 Water RT p.r. D.k. at 260 nm in N2O. '19A191 
saLd. lIulu. cuutK' 10-3 

mol L -1 camphor and 
traces of oxygen; E = 
1060 L mol- 1 em-I. 

6.8T I,8-Dlhydroxyeyelopentylpel'oxyl 

c-CI)H7(OH)zOO· 3 x 108 6.8 Water RT p.r. Cbs. condy. increase 87A250 
(with dose rate) in 
NzO/O z (4'] v Iv) Altt.(L 

soln. contg. 1,3-
eyclopentanediol; mixed 
radicals; cor. for H0 2 
elimination. 

6.88 1,Z-Dlhydroxyc.yelohexylpel'oxyl 

c-C6 Hg (OH)zOO· 2 x 108 6.8 Water RT p.r. Cbs. condy. increase 87A250 
(with dose rate) in 
N 20/02 (4:1 v/v) satd. 
soln. contg. 1,2-
cyc.lohexanediol; mixed 
radicals; cor. for H0 2 
elimination. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea. Method Comment Ref. 
(L mo}-I S-I) (K) (kJ mol-I) 

6.80 1,3-Dlhydroxyeyc.lohexylperoxyl 

c-C(lHg(OIl)zOO' 2 x lOR 6.8 Water RT p.r. Obs. condy. increase 87A250 
(with dose rate) in 
NzOjOz (4:1 v jv) satd. 
soln. contg. 1,3-
cyclohexanediol; mixed 
radicals; cor. for H0 2 
elimination. 

6 •• 0 1,.-Dlhydroxyeyc.lohexylperoxyl 

c-CoHg(OHbOO· 3 X 108 6.8 Water RT p.r. Cbs. condy. increase 87A250 
(with dose rate) in 
N~O/02 (4·1 v Iv) nt.~ 
soln. contg. 1,4-
cyclohexanediol; mixed 
radicals; cor. for H0 2 
elimination. 

6 •• 1 1-Ethoxyethylperoxyl 

CHaCHzOCH( CHa)OO' 4.4 x 109 6 Water RT p.r. Condy. buildup in 700039 
NzO/O z satd. soln. 
contg. ethyl ether. 

1.7 x lOll 9.8 Water RT p.r. Second-order condy. 82G045 
decrease in N ZO/0 2 sa.td. 
soln. contg. 10-3 mol 
L -I Et20; conducting 
species believed to be H+ 
a.nd 0z -j G(H+ + O2 -) 

= 1.9. 

6.4-2 Isopropoxy( dlmethyl)methylperoxyl 

(CHa)zCHOC(CHabOO· ~5 x 107 6.5 Water RT p.r. Computer simulation; 87G038 
mostly cross reactions 
with other peroxyl 
radicals; oxygen-satd. 
soln. contg. 10- 3 mol 
L -I diisopropyl ether; 
results suggest that k -
107 for self-reaction for 
tert-radicals, 8 X lOR for 
primary radicals and 8 x 
107 fol' ("1'01111 reoa.("tionll; 

78% teri-radicals, 22% 
primary radicals. 

6 •• 3 Z-OxopropyJperoxyl 

CH 3 COCHzOO' 8 X 108 Water RT p.r. D.k. at 300 nm in 86A285 
N 20/O Z (4:1 v jv) satd. 
5 X 10-3 mol L- 1 

acetone soln.; E. 550 L 
mol- 1 em-I from plot. 

6.44- Peroxyl radicals from 2,6,8-trtmethylnonan-4-one 

ROO· 2.7 x 100 DTBP/TMN 14.15 44 photo D.k. (esr) in air-satd. 86A360 
[298 KJ soln. contg. DTBP and 

TMN (2,6,8-
trimethy Inonan-4-one) 
(2:1 v Iv); radical concn. 
detd. by double 
integration and 
comparison with DPPH; 
studied at 243-293 K. 
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TABLE 5. Rate constants for radical-ra,Leal reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea Method Comment Ref. 
(L mol- 1 S-I) (K) (kJ mol-I) 

6.46 Carboxymethylperoxyl, anion 

·OOCH2C02 - 1.4 X 108 8- Water RT p.r. D.k. at 280 nm (e = 730 85A106 
10 L mol- I em-I) in 

N 20/02 (4:1 v/v) satd. 
soln. contg. 10-2 mol 
L -I Na acetate; pKa 
('OOCH2C02H) = 2.1 
(89C014J. 

7.0 X 108 acid Water RT p.r. D.k. at 310 nm in 84A270 
oxygen-satd. soln. contg. 
0.5 mol L -I acetic acid 
and HCI0 4; £ not given. 

6.5 X 108 5.7 Water RT p.r. D.k. in NzO/Oz (3:1) 761082 
6.5 X 108 8.2 satd. soln. contg. 0.01 
4 x 108 10.5 mol L - I acetate; £(340 

nm) = 360 L mol- 1 

em-I. 

5.6 X 108 8 Water RT p.r. D.k. at 290 nm (e = 900 761207 
L mol- l cm- I) in 
N'},O/O'}, (3:7) satd. soln. 
contg. 0.1 mol L - J 

acetate. 

0.46 Aeetoxymethylpel'oxyl 

AcOCH2 OO' 3.3 X 108 Methyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 
acetate 323 air-satd. soln. contg. 5 

x 10-3 mol L- 1 tert-
butyl hypochlorite; E = 
1000 L mol- I cm- I . 

2.9 X 10Q 6.4 Water RT p.r. D.k. at 260 nm in 78A402 
N 20/02 (4:1) satd. soln. 
contg. methyl acetate; E 

= 1300 L mol- J em-I. 

6.4'1 l-Aeetoxyethylpel'oxyl 

AcOCH( CHalCO' 3.8 X 108 Ethyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 
acetate 343 air-satd. soln. contll:. 5 

X 10-3 mol L- I tert-
butyl hypochlorite; £ = 
1000 L mol- l cm- t . 

0.4t1 1-Aeetoxypl'opylperoxyl 

AcOCH(C 2Ho)OO' 8 x 107 Propyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 
acetate 343 air-satd. soln. contg. 5 

X 10-3 mol L- 1 tert-
butyl hypochlorite; £ = 
1000 L mol-I em-I. 

6.40 1-Aeetoxy-1-methylethylperoxyl 

AcOC(CH3bOO' 1.6 X 106 Isopropyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 

acetate 343 air-satd. soln. eontg. 5 
X 10-3 mol L -I tert-
butyl hypochlorite; £ = 
1000 L 11.101- 1 em-I; 
mixture of radicals from 
solvent. 

2.0 x 108 Isopropyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 
acetate 343 air-satd. soln. eontg. 1 

X 10-2 mol L -I DTBP; 
£ = 1000 L mol-I em-I; 
mixture of radicals from 
:5olvent. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

-----
No. Radical Solvent Ref. 

6.60 Aeet;ox~ buL~ IperuA¥ I 

AcOCH( C aH, )00- 1 X 107 Butyl 293- <10 f.p. O.k. at 270·280 nm in 84A098 
acetate 343 air-satd. soln. contg. 5 

X lO-3 mol L - t tert.. 
butyl hypochlorite; IE = 
1000 L mol- I cm- I ; 

mixture of radicals from 
solvent. 

6.61 Aeetoxypentylpel'oxyl 

AcOCH( C 4H9)00· 7 X 106 Pentyl 293- <10 f.p. D.k. at 270-280 nm in 84A098 
acetate 343 air-satd. soln. contg. 5 

x 10-3 mol L -I tcrt-
butyl hypochlorite; E = 
1000 L mol- 1 cm- I ; 

mixture of radicals from 
solvent. 

1.7 x 107 Pentyl 293- f.p. D.k. at 270-280 nm in 84A098 
acetate 343 air-satd. soln. contg. 5 

x lO-3 mol L -I tert-
butyl hypochlorite; E = 
1000 L mol- 1 cm- I ; 

mixture of radicals from 
solvent. 

6.62 Aeetoxy(phenyl)methylpel'oxyl 

AcOCH( C6H5)00- 5.1 x 108 Benzyl 296 f.p. D.k. at 300 nm; radical 87A292 
acetate initiation by DTBP; E 

1000 L mol-I cm- I ; 

mixture of radicals from 
solvent; k influenced by 
diffusion rate. 

6.63 (Ethoxyeal'bonyl)valel'atoethylpel'oxyl 

EtOCO(CHz)4C02CH(Me)00·9.1 x 108 Diethyl 11.5 14.5 f.p. O.k. at 275 nm; radical 87A292 
[298 KJ adipate initiation by tert..butyl 

hypochlorite; IE 1000 L 
mol-I cm- 1

; mixture of 
radicals from solvent; It 
influenced by diffusion 
rate; studied at 257-296 
K. 

6.6. 1,1-Dtaeetoxyethylpel'oxy 1 

AcOCHzCH(OAc)OO- 8.3 x 108 Ethylene 296 f.p. D.k. at 310 nm; radical 87A292 
glycol initiation by tert-butyl 
diacetate hypochlorite; E 1000 L 

mol- 1 cm - I; mixture of 
radicals from solvent; k 
influenced by diffusion 
rate. 

6.66 1,3-Dlaeetoxy-2,2-dlmethylpl'opylpel'oxyl 

AcOCHzC(Me )2CH( OAc )00· 9 x 108 DMPDA 10.2 7.1 f.p. D.k. at 290 nm; radical 87A292 
[298 KJ initiation by DTBP; E = 

1000 L mol- J cm-I; 
mixture of radicals from 
solvent; OMPDA = 2,2-
dimethyl-l ,3- propanediol 
diacetate; k influenced by 
diffusion rate; studied at 
296·338 K. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 2k pH Solvent T log 2A Ea Method Comment Ref. 
(L mol-I s-I) (K) (kJ mol-I) 

6.66 1,3-Dlaeetoxy-I,I-dlmethylpl'opylpel'oxyl-Continued 

1.6 x 109 Benzene 10.9 9.6 f.p. D.k. at 290 nm in 87 A4.42 
[298 K] oxygen-satd. soln. contg. 

1.1 X 10-2 mol L- 1 

DTBP and 0.53 mol L- 1 

2,2-dimethyl-l,3-
propanediol diacetate; 
studied at 296-338 K; e 
= 1000 L mol-' em-I. 

6.68 1,8-D\pl'opanoato-2 ,2-dlmethylpl'opylpel'oxyl 

RCH2C(Me ):;eCH(R )00· 6.7 X 108 DMPDP 11.7 16.4 f.p. D.k. at 345 nm; radical 81A292 
(R = EtC02) 1298 K] initiation by ten- buty I 

hypochloritej € = 1000 L 
mol- 1 em - I; mixture of 
radicals from solventj 
DMPDP = 2,2-dimethyl-
1,3-propanediol 
dipropionate; k influenced 
by diffusion rate; studied 
at 296-338 K. 

2.5 x 109 Benzene 12.5 17.1 f.p. D.k. at 310 nm in 87A442 
1298 KJ oxygen-satd. soln. contg. 

1.1 x 10-2 mol L- 1 

DTBP and 0.59 mol L -, 
2,2-dimethyl-l,3-
propanediol dipropionatej 
studied at 296-338 K; e 
= 1000 L mol- l em-to 

6.61 1,2,2-Trlaeetoxy-2-ethy I buty Ipel'oxy I 

(AcOCH2)2C(Et)CH(OAc)OO· 2.4 x 108 Erythro\ 13.7 30.3 f.p. D.k. at 320 nmi radical 87A292 
1298 K] triacetate initiation by DTBPi € 

1000 L mol-I em-Ii 
mixture of radicals from 
solvent; Ie limited by 
diffusion rate; studied at 
296-343 K. 

2.8 x 109 Benzene 10.4 5.5 f.p. D.k. at 295 nm in 81A442 
[298 KJ oxygen-satd. soln. contg. 

1.1 X 10-2 mol L- I 

DTBP and 0.67 mol L- 1 

erythrol triacetate; 
studied at 296-338 Kj e 
= 1000 L mol- 1 em-I. 

6.68 1,1,1-Tl'laeetoxymethy l-I-aeetoxyethylperoxyl 

(AcOCH2hCCH(OAc)OO· 5.4 X 109 Benzene 10.7 5.5 f.p. D.k. a.t 295 nm in 87A442 

1298 KJ oxygen-satd. soln. contg. 
1.1 X 10-2 mol L- J 

DTBP and 0.46 mol L - J 

pentaerythritol 
tetraacetate; studied at 
296-338 K; e = 1000 L 
mol-' cm-'. 

6.60 1,1,1-TI'I(proplonatomethyl)-2-pl'opionatoethylperoxyl 

(EtC02CH2hCCH(02CEt)OO·7.5 x 108 Penta- 313 f.p. D.k. a.t 300 nm; radical 87A292 
erythritol initiation by DTBP; e = 
tetrapropionate 1000 L mol- J em-I; 

mixture of radicals from 
solventi k limited by 
difiu:.'!ion rate. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Radical 21e pH Solvent T log 2A Ea Method Comment Ref. 
(L mol- I a-I) (K) (kJ mol-I) 

S.S9 1,1,1-Trl(proplonatomethyl)-2-pl'oplonatoethylpel'oxyl-Continued 

2.2 x lOll Benzene 9.6 -0 f.p. D.k. at 295 nm in 87 A142 
oxygen-satd. soln. eontg. 
1.1 X lO- z mol L- 1 

DTBP and 0.20 mol L- I 

pentaerythritol 
tetrapropionate; studied 
at 296-338 K; € = 1000 
L mol- 1 em-I. 

6.80 1,1,I-Trl(valeratomethyl)-2-valel'atoethylperoxyl 

(BuCOzCHz}aCCH(OzCBu)001.3 X 108 Penta- 12.9 27.4 f.p. D.k. at 305 nm: radical 87A292 
[208 KJ erythritol initiD.tion by tort butyl 

tetravalel t.te hypochlorite; E = 1000 L 
mol- J cm- I; mixture of 
radicals from solvent; Ie 
limited by diffusion rate: 
studied at 296-338 K. 

1,4 X 109 Benzene 9.2 -0 f.p. D.k. at 290 nm in 87A442 
[298 K] oxygen-satd. soln. contg. 

1-1 )( 10-2 fnl'\l L- I 

DTBP and 0.26 mol L- 1 

pentaerythritol 
tetravalerate; studied at 
296-338 K; € = 1000 L 
mol-I em-I. 

3.2 X lOll C SF1S 11.9 13.9 f.p. D.k. at 265 nm in 87A442 
[298 KJ oxygen-satd. soln. eontg. 

1 X 10-3 mol L -J Cl2 
and 0.01 mol L- 1 

pentaerythritol 
tetravalerate; studied at 
296-338 K; € = 1000 L 
mol- I em-I. 

6.81 1,1,I-Trlbenzoatomethyl-2-benzoatoethylpel'oxyl 

(BzOCHzbCCH( OBz )00- '-3 X lOll Benzene -10.8 -6.0 f.p. D.k. at 310 nm in 87A442 
[298 KJ oxygen-satd. soln. eontg. 

1.1 X 10-2 mol L- 1 

DTBP and 0.12 mol L- 1 

pentaerythritol 
tetra benzoate: studied at 
296-338 K; E = 1000 L 
mol-I em-I. 

6.62 Dlmethylphosphatomethylpel'oxyl 

(CH 3ObPOzCHzOO' 9 X 108 6.5, Water RT p.r. P.b.k.; increase in condy. 84A088 
lO- in NzO/O z (4:1 v/v) 
11 satd. soln. contg. 

trimethyl phosph:l-te. 

6.83 Perfluol'opolyetherperoxyl from photooxld. of Cs>.F 4 

R, .. OCFzOO· 6.7 X 101 n-C6 F 14 223 photo D.k. (esr) 88A416 

4.6 X 106 self 223 36 photo D.k. (esr) 88A416 

6.64 Perfluoropolyetherperoxyl from photooxld. of CaF 6 

RpOCF(CF 3)00' 4.2 X 103 self 223 75 photo D.k. (esr) 88A416 

6.65 Trlchloromethylperoxyl 

CClaOO' 2 X 108 Water/ RT p.r. D.k. in oxygen-satd. soln. 89A019 
2-PrOH eontg. 48% 2-PrOH and 

4% CCLti €~310) = 400 L 
mol-I cm- . 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Continued 

No. Ra.dical 2k pH Solvent T log 2A Ell. Method Comment Ref. 
(L mol- 1 S-I) (K) (kJ mol-I) 

6.88 Peroxyl radicals trom llnoleate-OH adduct 

LH(OH)OO' 2.4 X 107 7.4- Water 295 10.94 20.1 p.r. D.k. at 245 nm in 890044 
9.4 NzO/O z (1:1) sa.td. soln. 

contg. 1 X 10-4 mol 
L - I linoleate; E = 1600 
L mol- 1 cm- 1 

6.81 18-Peroxyl radical from llnoleate 

LOO' 3 X 108 11.5 Water RT p.r. Calcd. from reaction 87A277 
scheme and data from 
NzO-satd. soln. contg. 
13-hydroperoxylinoleate, 
azide ion and quercetin 
or kaempferol, or in 
N 20/02 satd. linoleate 
soln.; average. 

6.88 Peroxyl radicals from llnoleate 

LOO· -2 X 107 10.5 Water RT p.r. P.b.k. at 270-300 nm. 78A365 

6.89 3~-3-Hydroxycholest-6-en-1-ylperoxyl 

ROO· 6.5 X 106 Benzene 9.69 16.5 f.p. D.k. at 300 nm in air- 85A466 
[298 KJ satd. soln. contg. 1 x 

10-2 mol L -I DTBP and 
0.1 mol L -1 cholesterol; E 

= 800 L mol- 1 cm-I; 
studied at 282-315 K. 

6.'70 813-3-Hydroxycholestan-'7 -ylperoxyl 

ROO- 6.0 X 10° Benzene 8.66 16.5 f.p. D.k. at 300 nm in air- 85A466 
[298 KJ satd. soln. contg. 1 x 

10-2 mol L -1 DTBP and 
0.1 mol L -I cholestanolj 
E = 800 L mol- 1 cm- I ; 

studied at 282-313 K. 

6.'71 3J3-3-Dodeeanoyloxycholest-6-en-1-ylperoxyl 

ROO· 2.0 X 106 Benzene 9.04 15.7 f.p. D.k. at 300 nm in air- 85A466 
{298 Kl satd. soln. contg. 1 x 

10-2 mol L -I DTBP and 
0.1 mol L - t cholesteryl 
laurate; E 800 L mol-I 
em -1; studied at 281-3U8 
K. 

4 X 106 Benzene 8.83 13.65 f.p. D.k. at 300 nm in Ar- 85A466 
(298 K) satd. soln. eontg. di-tert-

butyl hydro peroxide and 
cholesteryl laurate 
hydroperoxidej E = 800 
L mol- 1 em-I; studied 
at 282-310 K. 

6.12 3(3-3-Dodeeanoyloxyeholestan-1-ylperoxy I 

ROO, 6 X 10° Benzene 8.27 14.2 f.p. D.k. at 300 nm in air- 85A466 
[298 KJ satd. soln. eontg. 1 x 

10-2 mol L -I DTBP and 
0.1 mol L -1 cholestanyl 
laurate; E = 800 L mol-I 
em -1 i :5tudied at 282-310 

K. 
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TABLE 5. Rate constants for radical-radical reactions of peroxyl radicals-Contin ued 

No. Radical 2k pH Solvent T log 2A Ea. Method Comment Ref. 
(L mol- I s-I) (K) (kJ mol-I) 

6.'18 8,6-Dloxo-2-plperazlnylperoxy I 

-NHCH(OO·)CONHCHzCO- 7 x lOs <7 Water p.r. O.k. in N 20/0 2 (4:1) 87 A4g0 
satd. soln. contg. glycine 
anhydride; elimination of 
02 - important in basic 
soln. 

6.'1. Pel'oxyl radical or thymlne-H adduct 

5-MeU(H)00· 6.0 x 106 6-7 Water RT p.r. O.k. at 270 nm in 741151 
NzO/O z (1:1) satd. soln. 
contg. dihydrothymine; 
£(240 nm) = 1300 L 
mol- I em-I. 

6.'16 Peroxyl radical of uracll-H adduct 

U(H)OO· 2 x 107 3 Water RT p.r. O.k. at 280 nm in 84G025 
N 2 0/OQ (4:1 v Iv) satd. 
soln. contg. 10-3 mol 
L - I dihydrouracil; 5- and 
6-peroxyl radicals 
present, 6-peroxyl is 
predominant. 

6.'16 Peroxyl radical or uracll-OH adduct 

U(OH)OO· ---1 x 109 6.5 Water RT p.r. Condy. buildup in 83G100 
N 20/OZ (4:1 vJv) satd. 
soln. contg. 5 x 10-4 

mol L -1 uraeil from °2 -

formn., suggested to be 
for the 5-peroxy-6-
hydroxy radical; G(H+ + 
anion) = 1.1; reaction is 
approximately second 
order. 

--2 x 108 7 Water RT p.r. O.k. in oxygen-satd. soln. 710256 
eontg. 10-3 mol L - I 
uracil; £(300 nm) = 280 
L mol-I em-I. 

_._---
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates 

No. Radical/Reacta.nt Ie pH Solvent T log A Ea Method Comment Ref. 
(L mol- 1 8- 1) (K) (kJ mol-I) 

G.l Methylperoxyl 

8.1.1 ,,3,D, 10-Tp.t.ampt,hyl~ 1 ,4,8, U.tf't.l"aalaeyelotetrarleea.l,3,8,10.tetl"aeneeohalt(U) Ion 

C8:s00' + Co(tetraeneN .)2+ ....,. 1.2 x 108 ~3 Water RT f.p. D.k. a.t 642 nm in air· '8AOOI 
Co(tetraeneN 4)00CH3 2+ or oxygen-satd. soln. 

ennt.g. 1.2 x 10-5 mnl 
L- 1 

[Co(tetraeneN 4)CHa]+; 
radical from Co.CH3 
homolysis of complex. 

G.l.2 Nltrllotrlaeetatoeobalt(U) Ion 

CH3 00' + CoNTA- - 1.0 x 108 6.3 Water RT p.r. P.b.k. at at 310 nm in 89A204 
NTACoOOCH3 - soln. contg. 2-10 X 

10-4 CoNTA -,7 x 
10-4 mol L -J °2• 1.1 
X 10-2 mol L -1 N 2O, 
and 0.1 mol L- 1 

DMSO. 

G.l.8 Aseorbate Ion 

C8300· + AH- - CHaOOH + 1.8 x 106 7 Water/ RT p.r. P.b.k at 360 nm in 89A166 
'A- DMSO N 20/OZ (4:1) satd. 

soln. contg. 40% 
DMSO. 

1.8 x 106 Water/ RT p.r. P.b.k. in oxygen-satd. 89A019 
2-PrOH soln. contg. 48% 2-

PrOH and 4% CCI4. 

1.7 x 106 7 Water RT p.r. P.b.k. at 360 nm in 86A291 
N20/02 (4:1) satd. 
soln. contg. 1 mol L- 1 

DMSO. 

2.2 x 106 7 Water RT p.r. P.b.k. at 360 nm in 80A053 
N2 0/Oz (4:1) satd. 
so)n. contg. 1 mol L- 1 

DMSO. 

G.l.4 Aseorblc add 

CH:~OO· + AH2 ..... CH300H + 3 X 10° Water/ RT p.r. P.b.k at 360 nm in 89AI65 
-A- DMSO N 20/OZ (4;1) t:\at.d. 

soln. contr;. 10% 
DMSO; kaktIJ at pH 3.1 
= 4: x 10 . 

8.1.6 2,2'-Azlnobls(8-ethylbenzothlalollne-G-sulfonate lon) 

CHaOO' + ABTS - CH3 OO- <1 X 105 Water RT p.r. No change in 82A196 
+ ABTS'+ absorption in N 2O/02 

satd. soln. contg. 
DMSO. 

G.I.S BUlrubln dlanlon 

CHaOO' + BRz- - CH3 OO- 5.7 X 107 11 Water/ RT p.r. P. b.k. at 590 nm in 89A901 
+ BR'- tc"tBuOH ~er~ted soln. conte;. 

2.0 mol L -, tert-
BuOH, CH 3CI and 
bilirubin. 

0.1.'1' HJ'd .. uquln~Jln~ 

CH300' + 1,4-C6H1 (OHh - <1 x 106 7 Water RT p.r. P .b.k. at 430 om in 86A291 
NzO/O z (4:1) satd. 
soln. contg. 1 mol L -, 
DMSO. 

6.1.8 6-Hydroxy-2,&,'1,8-tetramethyl-l-benzopyran-2-eal"boxylle add 

CHaCO' + HTxOH - < I X 105 ~4 Water/ RT p.r. P.b.k. at 360 nm in 89A384 
DMSO air-satd. soln. contg. 

10% DMSO. 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie pH Solvent 

ft.l Methylpel'oxyl-Continued 

ft.1.0 n-Hytfl'o'lCybyptophan, eonJugat.e base 

CH;jOO' + 5~ OTrpH.... 7.0 X 106 13 Water 
CHaOO - + 'OTrpH 

6.1.10 Isobal'bltul'ate Ion 

CH:lOO' + IBO- -+ CH 300-
+ IBO' 

8.1.11 PhGnoxldo Ion 

CHaOO' + C6H50- -
CHaOO- + C6H50' 

4.7 X 107 13 Water 

12 Water 

ft.1.12 N,N,N' ,N'-Tetl'amethyl-"..phenylenedlamlne 

CHaCO· + TMPD -- CH300- 3.7 X 107 Water/ 
2-PrOH + TMPD'+ 

4.3 X 107 

"~1_1:t TYPoRlnp, npgAt.lvp Ion 

CHaOO· + TyrO- .... CH300- < 1 X 106 

+ TyrO' 

ft.1.14 Ul'ate Ion 

CH:~OO' + UrO- .... CHaOO
+ UrO' 

6.1.16 Xanthine, negative Ion 

8.S X 106 

011 300- I xo- '0113°0- + 3 >< 105 

XO· 

ft.2 Et.hylpel'oxyl 

ft.2.1 BlIll'ubln dlanlon 

S Water 

12 Water 

13 Water 

13 W"te~ 

RT 

RT 

RT 

RT 

RT 12.1 27 

RT 

RT 

RT 

C2HI)00· + BR2 - .... C2H600- 4.1 X 107 

+ BR'-
11 Water/ RT 

tert-BuOH 

6.2.2 N,N,N' ,N'-Tetl'amethyl-"..phenylenedlamlne 

C2H1)00' + TMPD ..... 3.3 x 107 '-8 Water RT 
C2HfjOOH + TMPD'+ + OH-

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.l. 

p.r. 

p.r. 

Ref. 

P.b.k. at 400 nm in 86A291 
N20/02 (.(:1) satd. 
soln. cont,. 1 mol L- 1 

DMSO. 

P.b.k. at 360 nm in 86A291 
N20/02 (4:1) satd. 
soln. contg. 1 mol L - 1 

DMSO. 

P.h.k. at 400 nm in 80A053 
N20/02 (4:1) satd. 
soln. contg. 1 mol L- 1 

DMSO. 

P.h.k. in oxygen-satd. 
soln. contg. 48% 2-
PrOH and 4% CCI 4. 

89A019 

P.b.k. at 565 nm in 89A384 
air-satd. soln. contg. 1 S9A165 
mol L -J DMSO and 
0.4-1 x 10-3 mol L- 1 

TMPD; lelf/len 2.6; 
studied at 213-313 K. 

P.b.k. at 400 nm in 80A053 
N20/02 (4:1) satd. 
soln. contg. 1 mol L- 1 

DMSO. 

P.b.k. at 360 nm in 86A291 
N.;.O/02 (4:1) satd. 
soln. contg. 1 mol L - I 

DMSO. 

r. L.k.. Clot 3:10 11111 ill 80A291 

N20/OZ (4:1) satd. 
soln. contg. 1 mol L- 1 

DMSO. 

P.b.k. at 590 nm in 89A901 
aerated soln. contg. 
2.0 mol L- 1 tert-
BuOB, CH:sCH2Cl and 
bilirubin. 

P .b.k at 565 nm in 
NzO/O z (4:1) satd. 
soln. contg. diethyl 
sulfoxide. 

89A165 
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TAAI..R 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent T log A Ell. Method Comment Ref. 
(L mol- 1 a-I) (K) (kJ mol-I) 

8.3 2-Propylperoxyl 

".~.1 N. N. N' ,N'. T"bam .. t.hy 1- p"ph.,n)" lenedlamlne 

(CHabCHOO' + TMPD -+ 9.2 x 106 -8 Water RT p.r. P.b.k at 665 nm in S9A166 
(CHa)2CHOOH + TMPD'+ + N20/02 (4:1) satd. 
OH- soln. contg. 

diisopropyl sulfoxide. 

8.4 Butylpel'ox),,1 

8.4.1 N,N,N' ,N'-Tetl'amethyl~ p-phen)"lenedlamlne 

CHa(CH2)aOO' + TMPD -+ 2.9 x 107 -8 Water RT p.r. P.b.k at 565 nm in a9A165 
CHa(CH2)a00H + TMPD'+ + N20/02 (4:1) satd. 
OH- soln. contg. dibutyl 

sulfoxide. 

8.6 terl-But)"lperox)"1 

8.6.1 Bls( aeetylaeetonato )eobalt(II) 

(CHabCOO' + Co(acac)2 - 4.8 X 103 Toluene 8.9 20 photo D.k. (elr) in oxygen- SOA283 
1200 KJ or air-satd. Boln. 

contg. di-tert-butyl 
ketone; studied at 
183-213 K. 

8.6.2 Nlekel(II) dlbutyldlthloeal'bamate 

(CHahCOO' + -2 x 104 CFCla 179- photo D.k. (esr) in oxygen- 76A266 
[(C1H"h:NCS:.:l:.:Ni -. 268 oo.td. Doln. conte. 

azoisobutane. 

8.6.3 Phosphorus tl'lbromlde 

(CHahCOO' + PBra -+ 4.0 X 10° lsopentane 178 photo D.k. (esr) in air-satd. 737013 
soln. contg. 2,2'-
azoisobutane. 

8.6.4 Phosphorus trlehlorlde 

(CH:!hCOO' + PCla -+ 5.0 x 10° lsopentane 118 photo D.k. (esr) in air-satd. 131013 
soln. contg. 2,2'-
azoisobutane. 

8.6.6 HexaphenyldUead 

(CHahCOO' + [(C6Hr,)gPbj2 -+ 9.4 X 102 Cumene 9.5 25 photo D.k. (esr) in oxygen- 12A026 
1200 Kj satd. soln. contg. 4-

100 X 10-2 mol L- 1 

hexaphenyldilead and 
a'f.oisobutane; studied 
at 173-203 K. 

8.6.8 Rexaphenyldltln 

(CHa)aCOO' + [(COH5hSnI2 -+ 2.1 x 101 Cumene 5.5 16 photo D.k. (esr) in oxygen- 72A026 

[200 KJ satd. soin. contg. 4-
100 X 10-2 mol L- 1 

hexaphenylditin and 
azoisobutane: studied 
at 173-203 K. 

8.6.7' Bls( aeetylaeetonato )oxovanadlum(IV) 

(CH3hCOO' + VO(acac)2 -+ 3.1 X 104 Toluene 6.0 5.8 D.k. (esr) in air-satd. 81A202 
(CHahCOO' + VO(acac)z t [200 K] soln. contg. 2.5 or 8.6 

X 10-1) mol L- 1 

VO(acac)2 and 
azoisobutane or di-
tert- butyl ketone; 
studied at 178-208 K. 

8.6.8 Zlne(II) dllsopl'opyldlthlophosphate 

(CH3)IlCOO• + 4.4 X 10 1 Isobutan@ 6.0 16.7 photo D.k. (esr); studied at 739058 

Zn[[(CHabCHOjzPSzlz -+ [200 KJ 183-273 K. 
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TABLE 6. Rate constants for reactions of alkylperoxyr radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie pH Solvent T log A E", Method Comment Ref. 
(L mol-I S-I) (K) (kJ mol-I) 

B.6 tut-Buty Ipel'oxy I-Contin ued 

ft.6.0 7,In,.(11) dl-.er.-hutyldlt.hlophosphate 

(CH 3hCOO' -t 3.4 :< 10 1 Isobutane 6.0 17.1 photo D.k. (esr)j studied at 739058 
Zn[[CHaCH2CH(CHa)0)2PS2J2 [200 K) 183-273 K. 

B.6.10 Zlnc(ll) dllsobutyldlthlophosphate 

(CH:~hCOO' + 4.3 X 10 1 Isobutane 6.1 17.1 photo D.k. (esr); studied at 739058 
Zn[[(CHabCHCH20)2PSzJ2 - [200 KJ 183-273 K. 

B.6.11 Zlnc(II) lsopl'opylxanthate 

(CH3)3COO' + 1.1 X 103 Isobutane 7.2 15.9 photo D.k. {esr}; studied at '739058 
Zn!(CHa)2CHOCS21z - !200 K] 170-220 K. 

B.6.1Z Anlllne 

(CHahCOO' + C6 HoN.JIz -+ 1.4 x lOt Isopentane 6.6 20.9 photo D.k. (esr) in oxygen- 745265 
(CHahCOOH + CoHoNH [200 K) satd. soln. contg. 5-

10% tert-butyl 
peroxidej same Ie for 
l,l-dimethylpropylperoxyl; 
studied at 183-243 K . 

0.6.13 • ec-Butyl bydroperoxlde 

(CHahCOO' + 4.9 x 102 Isopentane 294 photo D.k. (esr) in oxygen- 757053 
CH:\CH2CH(CHa)02H - satd. soln. contg. 0.02 

mol L -1 2,2'-
azoisobutane. 

6.6.1" ,,-( tert-Butyl)phenol 

(CRahCOO' + 1.8 x 108 Heptane 7.7 17 photo D.k. (ear)j soln. cont"" 81A392 
(CHa)aCCeH10H - [200 K] (1-1) x 10-2 mol L- I 

(CHahCOOH + tert-butyl 
(CHahCCoH1O' hydroperoxidej studied 

at 209-241 K. 

B.6.16 Chlorodlphenylphosphlne 

(CH:ihCOO' + (C6 HobPCl -+ 2.6 x 10 1 Isopentane 3.7 5.4 photo D.k. (ear) in air-satd. 737013 
[200 KJ soln. contg. 2,2'-

azoisobutanej T range 
not given, 1'13-243 (?). 

6.6.16 1,4-Dlalableyelo[2.2.2]octane 

(CHahCOO' + DABCO - 4.8 x 10° 3-MP 303 photo D.k. (esr) in oxygen- 81A016 
(CHahCOOH + DABCO(-H) satd. soln. contg. di-

tert-butyl ketone and 
0.02-0.2 mol L- I 

DABCO. 

8.6.1'1 2,8-Dl-terl-butyl-4-carbo-ferf-butoxyphenol 

(CHahCOO' + ArOH - 2.0 X 102 Isopentane 3.8 4.2 photo D.k. (esr) in oxygen- 737428 
(CH:~hCOOH + ArO· [200 K] satd. soln. contg. 2,2'-

azoisobutane; studied 
Bt. 112-233 K. 

8.6.18 2,ft-Dl-fert-huty 1-4-eh lorophenol 

(CH:lbCOO' + ArOH - 5.6 x 103 Isopentane 4.3 2.1 photo D.k. (esr) in oxygen- 737428 
(CHahCOOH + ArO' [200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 174-236 K. 

8.6.1.9 O-~2,8-Dl-fert-butyl-4-ehlorophenol 

(CH;ibCOO' t- ArOD ...... 8.1 x 102 Isopentane 5.1 8.4 photo D.k. (e:u) in oxygen- 731428 
(CH:lhCOOD + ArO' [200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 174-235 K. 
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TABLE 6. Rate constants for reactions of aJkyJperoxyJ radicals with inorganic and organic substrates-Continued 

No. Radical jReactant Ie pH Solvent Ref. 

8.6 hrrt-Butylpel'oxyl-Continued 

".5.ln , ... -Ol.terl-hutyl-oi-eyanophtmol 

(CH:,JaCOO' + ArOH - 8.0 ;< 102 Isopentane 4.0 4.2 photo D.k. (esr) in oxygen- 131428 
(CHahCOOH + ArO' [200 K] satd. soln. contg. 2,2'-

a.zoisobutano; studied 

at 175-236 K. 

8.6.21 0-&"'2,6-Dl-te,t-butyl-4-eyanophenol 

(CH:,hCOO' + ArOD - 1 X 102 Isopentane 239 photo D.k. (esr) in oxygen- 131428 
(CHahCOOD + ArO' a x lot 176 satd. soln. contg. 2,2'-

azoisobutane. 

8.6.22 3,6-0t-te,t-butyl-4-hydl'oxybenlaldehyde 

(CH~hCOO' + ArOH - 6.9 X 102 Isopentane 3.7 3.3 photo D.k. (esr) in oxygen- 737428 
(OHahCOOH + ArO' !200 K] satd. soln. contg. 2,2'-

azoisobutanej studied 
at 177-237 K. 

ft.".Z3 3,.,-Dl-h:rt-but;yI-4:-h;ydrox;ybenJlole ac.ld 

(CH 3)aCOO' + ArOH - 5.1 x 102 Isopentane 3.8 4.2 photo D.k. (esr) in oxygen- 737428 
(CHabOOOH + ArO' [200 K1 satd. soln. contg. 2,2'-

azoisobuhne. studied 
at 117-237 K. 

8.6.24 2,8-Dt·tert-butyl-4.-methoxyphenol 

(CH;J)aCOO' + ArOH ... 1.1 X 106 CP or 291 f.p. D.k. (esr) in oxygen- 85A380 
(CHabCOOH + ArO' decane satd. soln. contg. 0.9 

mol L -1 di-ter£..butyl 
ketone. 

1.8 X 104 Isopentane 4.7 1.7 photo D.k. (esr) in oxygen- 737428 
[200 KJ satd. 801n. contg. 2,2'_ 

azoisobutane. studied 
at 175-237 K. 

6.6.26 0- &,.. 2 ,6- Ot- te,t- b uty 1-4-methoxyp henol 

{CHaJaCOO' + ArOD - 1.4 X 10" Isopentane 3.7 2.1 photo D.k. (esr) in oxygen- 737428 

(CHabCOOD + ArO' 1200 K) sat.d. soln. contg. 2,2'. 
azoisobutane; studied 
at 176-235 K. 

8.6.28 Z ,8-Ol- terl-b uty 1-4-methylphenol 

(CHahCOO' + DTBMPhOH ..... 2.4 x 104 CP or 297 f.p. D.k. (esr) in oxygen- 85A380 
(CHahCOOH + DTBMPhO· decane satd. soln. contg. 0.9 

mol L -1 di-ter£..butyl 
ketone. 

5.4 x 103 Isopentane 4.6 3.3 photo D.k. (esr) in oxygen- 737428 
[200 K) satd. so)n. contg. 2,2'-

azoisobutane; studied 
at 173-241 K. 

8.6.21 0- &,.. 2 ,8-DJ- te,t-butyl-4-methylphenol 

(CHahCOO' + DTBMPhOD ..... 4.6 x 102 Isopentane 4.2 5.9 photo D.k. (esr) in oxygen- 737428 
{CHahCOOD + DTBMPhO' [200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 175-251 K. 

6.6.28 Z,6-Dl-te,t-butylphenol 

(CHahCOO' + 1.6 x 103 Isopentane 4.3 4.2 photo D.k. (esr) in oxygen- 737428 

[(CHahCbC6HaOH ..... [200 K) satd. soln. contg. 2,2'. 

(CH:l)aCOOH + azoisobuhne; studied 

(CHahC1CuHaO' at 175-237 K. 

8.6.39 0- &"'2,6-01- tert-butylphenol 

(CHahCOO' + 9.9 x 101 Isopentane 3.3 5.0 photo D.k. (esr) in oxygen- 737428 

[(CHahCbCoHaOD -+ [200 KJ satd. soln. contg. 2,2'_ 

(CH~hCOOD + azoisobutane; studied 

{( CHahC]CoHaO' at 178-237 K. 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent T log A EIt. Method Comment Ref. 
(L mol- I S-I) (K) (kJ mol-I) 

0.6 te,t-Butylpel'oxy I-Contin ued 

0.5.80 N, N- Dlethy lanlllne 

(CIIahCOO· + C 6 HI)N(C2Hs)2 4.8 X 10 1 3-MP 303 photo O.k. (esr) in oxygen- 81A016 
-+ (CHalaCOO!I + satd. soln. contg. di-
CoHr,N(C 2HI)CHCH3 ten-butyl ketone and 

0.02-0.2 mol L -I 
amine 

0.6.31 D,lO-Dlhydl'o-D-anthraeenyl hydl'opel'oxlde 

(CH 3hCOO· + An02H -+ 7.4 X 102 Isopentane 294 photo O.k. (esr) in oxygen- 757053 
satd. soln. contg. 0.02 
mol L -I 2,2'-
azoisobutane. 

0.5.33 3,4-Dlhydl'o-0-hydl'oxy-5,1,8-tl'lmethylbensothlopYl'an 

(CH3 laCOO· + ArOH -+ 1.8 x 106 CP or 297 f.p. O.k. (esr) in oxygen- 85A380 
(CHa)aCOOH + ArO· decane satd. soln. contg. 0.9 

mol L -1 di-tert-butyl 
ketone. 

0.5.33 Dlphenylphosphlne 

(CH'.l)~COO· + (CsHr;),)PH 1.8 x 102 Isopentane 5.0 10.5 photo O.k. (esr) in air-satd. 737013 
[200 KJ soln. contg. 2,2'-

azoisobutane; T range 
not given, 173-243 (?). 

0.6.84 l-Et.hyl-1,2,3,4-tetl'ahydl'o-0-hydl'oxy-5,1 ,8-tl'lmethylqulnollne 

{CH:,bCOO· + ArOH -+ 2.0 x 106 CP or 297 f.p. O.k. (ear) in oxygen- 85A380 
(CH:I):.COOH + ArO· decane satd. soln. contg. 0.9 

mol L -I di-tert-butyl 
ketone. 

0.5.36 0-Hydl'oxy-2,2,6,1,8-pentamethylehl'omene 

(CH3hCOO· + ArOH .- 2.0 X 106 CP or 297 f.p. O.k. (ear) in oxygen- 85A380 
(CH3hCOOH + ArO· decane satd. soln. contg. 0.9 

mol L -I di-tert-butyl 
ketone. 

0.5.30 2-Methoxy-l,a,2-dloxaphospholane 

(CHa)3COO• + 1-1 )( 10 1 Isopentane 6.0 10 photo D.k. (car) in air-aa.td. 737013 
-CH20P(OCHa)OCHz- .- [200 K1 soln. contg. 2,2'-

azoisobutane studied 
at 173-243 K. 

0.5.31 Methoxydlphenylphosphlne 

(CH3hCOO· + (C 6Hl)hPOCHg 1.9 X 102 Isopentane 3.7 5.4 photo O.k. (esr) in air-satd. 737013 
[200 KJ soln. contg. 2,2'-

azoisobutanei T range 
not given, 173-243 (1). 

0.6.38 4-Methoxy-2,3,6,0-tetl'amethylphenol 

(CH.'JhCOO· + 2.8 x 101) CP or 297 f.p. O.k. (esr) in oxygen- 85A380 
CH:JO(CRI)"CsOH - decane ~ltt.rI g ... ln ront.g 0 g 
(CH3bCOOH + mol L -\ di-tert-butyl 
CH:1O(CHa)"CnO· ketone. 

0.6.30 N-Methylanlllne 

(CH:i):iCOO• + C6HsN.HCHa -+ 5.7 x 102 Heptane 5.5 10.5 photo D.k. (esr) in soln. 81A392 
(CH:lhCOOH + C(lHI)NCH3 [200 KJ contg. tert-butyl 

hydroperoxide (1-7) x 
10-2 mol L -I; studied 
at 198-230 K. 

6.6.40 Methyldlphenylphosphlne 

(CH3hCOO· + (C6Hs)2PCH3 -+ 2.8 X 103 Isopenhne 5.1 6.3 photo O.k. (esr) in air-satd. 737013 
[200 KJ soln. contg. 2,2'-

azoisobutane; T range 
not given, 173-243 (?). 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie pH Solvent T log A Ell. Method Comment Ref. 
(L mol- 1 s-l) (K) (kJ mol-I) 

8.6 tert-Buty Iperoxyl-Contin ued 

".IL4" 2- Nllpht.h"lp.nethlol 

(CJl;,bCOO' + NpSH - 1.4 X 103 lao pentane •. 8 6.3 photo D.k. (ear) in oxygen- 745265 
(CHahCOOH + NpS' 1200 KJ satd. soln. contg. 5-

10% tert-butyl 
peroxide; same Ie for 
1,I-dimethylpropylperoxyl; 
studied at 177-313 K. 

6.6.42 I-Naphthyillmine 

(CHalaCOO' + 1-Np'NH2 - 1.3 X 103 Isopentane 4.2 4.2 photo D.k. (esr) in oxygen- 737428 
(CHahCOOH + NpNH [200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 189-238 K. 

6.6.43 I-Naphthylamlne-N-tl. 

(CHahCOO' + NpND~ - 8.0 X 101 Isopentane 3.0 4.2 photo D.k. (esr) in oxygen- 737428 
(CH3laCOOD + 1-NpND (200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 189-238 K. 

6.6 .... 4 2-Naphthylllmlne 

(CH:,)aCOO' + 2-Np'NH2 - 3.1 X 102 Isopentane 5.0 9.6 photo D.k. (esr) in oxygen- 745265 
(CHa)aCOOH + NpNH [200 KJ satd. soln. contg. 5-

10% tert-butyl 
peroxide; same Ie for 
1,I-dimethylpropylperoxyl; 
studied at 183-243 K. 

6.6.46 I-Naphthol 

(CH:,)aCOO' + I-NpOH - 3.5 X 104 Isopentane 6.4 7.1 photo D.k. (esr) in oxygen- 737428 
(CHahCOOH + NpO' [200 KJ satd. soln. contg. 

2,2'-azoisobutane; 
studied at 158-199 K. 

8.5.46 I-Naphthol-D-ti 

(CH:,)aCOQ' + NpOD -+ 2.8 x 103 Isopentane 6,4 11.3 photo D.k. (ear) in ox:ygen- 737.28 
(CHahCOOD + NpO' 1200 KJ satd. soln. contg. 

2,2'-azoisobutane; 
studied at JRS-lQQ K. 

6.6.4' 2-Naphthol 

{CHahCOO' + 2-NpOH - 3.8 X 103 Isopentane 6.4 10.8 photo D.k. (ear) in oxygen- 745265 
(CHahCOOH + NpO' 1200 K] satd. solo. contg. 

0.01-0.02 mol L- 1 

2,2'-azoisobutane in 
isopentaoe:toluene 
(90:1 v Iv); studied at 
183-241 K. 

8.6.48 Phenol 

(CHahCOO' + CnH"OH - 3.2 X lOt Isopentane 7.2 21.8 photo D.k. (ear) io oxygen- 145265 
(CHahCOOH + CeHsO- [200 KJ satd. solo. cont,;. 5-

10% tert-butyl 
peroxide; sa.me k for 
l,l-dimethylpropylperoxylj 
studied a.t 176-294 K. 

8.6.49 N.PhenyI-l-naphthylamlne 

{CHa)aCOO' + NpN}IC6H5 .... 1.0 X 104 Isopentane 5.1 4.2 photo D.k. (ear) in oxygen- 737428 

(CHa)aCOOH + NpNC6HS [200 K) satd. solo. contg. 2,2'-
az;oil5obutanej st.udied 

a.t 174-235 K. 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent T log A En Method Comment Ref. 
(L mol-I s-I) (K) (kJ mol-I) 

«l.6 tert-Butylperoxyl-Continued 

n.6.60 N-Ph .. nyl-1-naphthylamlne- N-d1 

(CllahCOO' + NpNpC6H5 - 1.1 ,< 103 Isopentane 3.8 2.9 photo D.k. (esr) in oxygen- 737428 
(CHahCOOD + NpNC6H5 [200 KJ satd. soln. contg. 2,2'-

azoisobutane; studied 
at 176-235 K. 

6.6.61 Piperidine 

(CH~hCOO' + C5 H lIN - 2.1 X 101 3-MP 303 photo D.k. (ear) in oxygen- 81A016 
(CH3hCOOH + C5 H lON satd. soln. contg. di-

tert-butyl ketone and 
0.02-0.2 mol L- 1 

amine. 

«l.5.52 Proplonaldehyde 

(CHahCOO' + C 2Hr,CHO - 6.1 x 10-2 Heptane 6.1 28 photo D.k. (esr) in soln. 81A392 
[200 KJ contg. tert- butyl 

hydro peroxide (1-7) x 
10-2 mol L -1; studied 
at 209-241 K. 

«l.5.53 Pyrrolldlne 

(CH;\hCOO' + -NH(qHz)r - 3.8 x 102 3-MP 303 photo D.k. (esr) in oxygen- 81A016 
(CH:\)aCOOH + -NHC(CH2h- satd. soln. contg. di-

tert-butyl ketone and 
0.02-0.2 mol L- 1 

amine. 

«l.6.64 n-Tetralln hydroperoxlde 

(CH 3 )aCOO' + o.-T-OOH .... 1.2 x 10 1 Isopentane 6.0 18.8 photo D.k. (ear) in oxygen- 757053 
[200 K] sa.td. snln. c.nntg. 0.02 

mol L -] 2,2'-
azoisobuhne; studied 
at 190-252 K. 

6.6.66 n-Tetralln hydl'opel'oxlde, deuterated (OOD) 

(CHahCOO' + n-T-OOD -+ -0.5 Isopentane 190 photo D.k. (esr) in oxygen- 757053 
'-2 x 10 1 239 satd. soln. contg. 0.02 
7.0 x 10 1 252 mol L - I 2,2'-

a.Loil5obut.a.ne. 

«l.6.66 2,3,6,6-Tetramethylphenol 

(CHabCOO' + (CHa)4C6HOH 6.9 x 104 CP or 297 f.p. D.k. (esr) in oxygen- 85A380 
.... (CHahCOOH + decane satd. soln. contg. 0.9 
(CHa)4C6HO' mol L -1 di-tert-butyl 

ketone. 

6.6.6'1 N,N,N' ,N'-Tetramethyl-~phenylenedlamlne 

(CH 3hCOO' + TMPD - 1.1 x 106 -8 Water RT p.r. P.b.k at 565 nm in 89A165 
(CH 3hCOOH + TMPD'+ + N 20/02 (4:1) satd. 
OH- soln. contg. di-tert-

butyl sulfoxide. 
0.5.58 Thlophenol 

(CHahCOO' + C 6 H{jSH - 2.0 x 103 Isopentane 4.5 4.6 photo D.k. (esr) in oxygen- 745265 
(CH:\hCOOH + C 6H5S' [200 KJ satd. soln. contg. 5-

10% tert-butyl 
peroxide; same Ie for 
1,1-dimethylpropylperoxyl; 
studied at 178-233 K. 

«l.S.S9 a-Tocopherol 

(CH3)aCOO' + ArOH - 2.6 x 106 CP or 297 f.p. D.k. (esr) in oxygen- 85A380 
(ClIa)aCOOH + ArO' decane satd. soln. contg. 0.9 

mol L -1 di-tert-butyl 
ketone. 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent Comment Ref. 

8.6 te,t-Butylperoxyl-Continued 

".R."O 'Y.Toeophf"rol 

(CIl:lhCOO' + ArOH -+ 7.0 X 105 OP or 297 f.p. D.k. (esr) in oxygen- 85A380 
(OHahCOOH + ArO· decane satd. soln. contg. 0.9 

mol L -1 di-tert-butyl 
ketone. 

8.6.81 8-Toeopherol 

(CHahCOO· + ArOH .... 3.3 X 105 CP or 297 f.p. D.k. (esr) in oxygen- 85A380 
(CHahCOOH + ArO' decane satd. soln. contg. 0.9 

mol L -1 di-tert-butyl 
ketone. 

8.6.82 Trlallyl phosphite 

(CHabCOO· + 4.5 x 10 1 Isopentane 5.7 15.5 photo D.k. (esr) in air-satd. 737013 
(H2C=CHCHzOhP .... 1200 KJ soln. contg. 2,2'-

azoisobutane; studied 
at. 173-243 K. 

8.6.83 2,4,6-Trl-te,t-butylphenol 

(CHa)aCOO' + 4.5 X 103 Isopentane 4.2 2.1 photo D.k. (esr) in oxygen- 737428 
{(CHahChC6HzOH .... {200 KJ 5atd. 501n. contg. 2,2'-
(CHabCOOH + azoisobutane; studied 
[(CHa)3C)3CoH20' at 172-236 K. 

8.&.84: Trl(tert-butyl) phosphite 

(CII.1 );)COO· + [(CH.s).~COJ3P S.l y. 10- 1 Ieopentane 8.3 23 photo D.k. (ellr) in air-ntd. 13'7013 

[200 K] soln. contg. 2,2'-
azoisobutane; studied 
at 173-243 K. 

8.6.86 Trl( 4:-ehlorophenrl)phol!lphlne 

(CH:~bCOO' + (CICoH .. )aP -+ 2.3 X 10z Toluene 6.8 17 photo D.k. (esr) in air-satd. 737013 
[200 K) soln. contg. 2,2'-

azoisobutanej T range 
not given, 173-243 (?). 

8.6.68 Triethylamine 

(CHahCOO' + (CzH5hN .... 2.3 X 10 1 3-MP 303 photo D.k.; oxygen-satd. 81A016 
(CHIl):,COOH + !mln. cont.g. di-t~rt-
CHaCHN( C2H,,)z butyl ketone and 

0.02-0.2 mol L- 1 

amine 

8.6.87 Trlothy I phosphlto 

(CH:~bCOO· + (C2H(;O)3P .... 2.2 X 10 1 Isopentane 5.0 14 photo D.k. (esr) in air-satd. 737013 
[200 K] soln. contg. 2,2'-

azoisobutane; studied 
at 173-243 K. 

6.&.88 Trl( 4:~ftuorophenyl)phosphlne 

(CHabCOO· + (FC6 H4)3P - 1.6 X 101 Toluene 5.9 13 photo D.k. (ear) in air-satd. 737013 
[200 KJ soln. conte:. 2,2'-

azoisobutane; T range 
not given, 173·243 (?). 

6.5.69 TrUsopropyl phosphite 

(CHabcuu· + [«(JHah(JHOjgP 3.2 x lU' lsopentane tl.2 HI photo D.k. (esr) in air-satd. 737013 

[200 KJ soln. contg. 2,2'-
azoisobutane; studied 
at 173-243 K. 

6.6.'10 Trl( 4:-methoxyphenyl)phosphlne 

(CH3b COO· + (CH:tOC6H,tbP 3.2 X 102 Toluene 5.9 13 photo D.k. (esr) in air-satd. 737013 
[200 K] soln. contg. 2,2'-

azoisobutane; T range 
not given, 173-243 (1). 
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T AALU: 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent T log A Ea Method Comment Ref. 
(L mol- 1 5- 1) (K) (kJ mol-I) 

6.6 tert-Butylperoxyl-Continued 

ft.6.11 Trl( -t-mpf,hyJphenyl)phosphlne 

(CH:d:JCOO' + (CH:~C6H.thP -+ 1.3 x 102 Toluene 6.3 16 photo D.k. (esr) in air-satd. 737013 
[200 K] soln. contg. 2,2'-

azoisobutane; T range 
not given, 173-243 (1). 

8.6.12 TrlmethyJ phosphite 

(CH:JbCOO' + (CH3 0 )aP ..... 3.3 x 10 1 Isopentane 5.7 16 photo D.k. (esr) in air-satd. 737013 
[200 K] soln. contg. 2,2'-

azoisobutanej studied 
at 177.5-226 K. 

8.6.'13 Trlphenyhnet.hyl hydroperoxlde 

(CH 3bCOO' + (C6H5hCOOH 7.0 x 102 Isopentane 294 photo D.k. (esr) in oxygen- 757053 
satd. soln. contg. 0.02 
mol L -I 2,2'-
azoiso butane. 

6.6.14 Triphenylphosphine 

(CH3 hCOO' + (C 6 Hr,bP .- 4.3 x 102 Isopentane 5.9 12.5 photo D.k. (esr) in air-satd. 737013 
[200 Kl soln. contlt. 2.2'-

azoisobutanej studied 
at 153-213 K. 

8.6.16 Trlphenyl phosphite 

(CH:~bCOO' + (C6 Hr,OhP -+ 1.2 x 102 Isopentane 7.3 20 photo D.k. (esr) in air-satd. 737013 
[200 K] soln. contg. 2,2'-

azoisobutane; studied 
at 173-243 K. 

8.6 l,l-Dlmethylpropylperoxyl 

6.6.1 2-Naphthol 

CzH"C(CH:!)zOO' + 2-NpOH .- 3.8 x 103 Isopentane 6.4 10.8 photo D.k. (esr) in oxygen- 745265 
C2Hr,C(CH:l)zOOH + NpO' [200 K] satd. soln. eontg. 6-

10% tert-butyl 
peroxidej studied at 
180-293 K. 

0.0.2 Z- Naphthol- O-d 

C2H"C(CH:\)zOO' + 2-NpOD -+ 2.1 x 102 Isopentane 6.5 16 photo D.k. (esr) in oxygen- 745265 
CzH"C(CH:\)zOOD + NpO' [200 K] satd. soln. contg. 5-

10% tert-butyl 
peroxide; T range not 
given. 

6.8.3 n-Tetralln hydroperoxlde 

C2Hr;C(CHa)zOO' + n-T-OOH 1.2 X 10 1 Isopentane 6.0 18.8 photo D.k. (esr) in oxygen- 757053 
[200 KJ satd. soln. contg. 5% 

di-tert-butyl peroxide; 
studied at 193-298 K 

6.1 Cyelopentylperoxyl 

6.1.1 3,1-Dloetylp henothlazlne 

c-Cr,HgOO' + DOPZH -+ 2.1 x 107 CP RT p.r. P.b.k. at 400 and 590 731011 
c-Cr,HgOOH + DOPZ· nm in air-satd. soln. 

6.1.2 Phenothiazine 

c-Cr,HgOO' + PZH -+ 3.4 x 106 CP RT p.r. P.h.k. at 370 and 590 731011 
c-Cr,HgOOH + PZ' nm in air-satd. soln.: 

kH/k[) = 1.7. 
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T /\ HLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic suhstrates-Continued 

No. Radical/Reactant k pH Solvent T log A Ea Method Comment Ref. 
(L mol- I s-I) (K) (kJ mol-I) 

8.8 Cyeiohexylpel'oxyl 

R.fil.1 3-Ir.rl-RuLyl-"-hydl'oxyanlsole 

e-CoHIIOO' + ArOH -+ 3.4 x 100 CH RT p.r. P .h.k. in air-satd. soln. 82Z341 
e-CoH IIOOH + ArO' 

6.8.2 2,6-Dl-tert-butyl-4:-methylphenol 

e-CoH I )00' + DTBMPhOH -+ ~1 x 104 CH RT p.r. P .h.k. in air-satd. soln. 82Z341 
e-C(\HI,OOH + DTBMPhO' 

6.8.8 8,,!-Dloctylphenothlazlne 

e-C(\H 11 00' + DOPZH -+ 2.4 x 107 CH RT p.r. P.h.k. at 380 and 590 131011 
e-CoH"OOH + DOPZ' nm in air-satd. soln. 

6.8 •• DlphcnylaJnlnc 

c-C(\H, ,00' +. (CoHsbN.H -+ -3 x 106 CH RT p.r. P.h.k. in oxygen-satd. 65A004 
c-CoH IIOOH + (COH5)2N soln. 

8.8.5 N,N'~Dlphenyl-"..phenylenedlamlne 

c-CoH 1,00' + DPPD -+ --4 X 107 CH RT p.r. P.h.k. in oxygen-satd. 65A004 
c-CoH, 100- + DPPD'+ soln. 

8.8.6 Phenothiazine 

e-COH ll OO' + PZH -+ 3.9 x 100 CH RT p.r. P.h.k. at 380 and 600 731011 
e-CoH 1100H + PZ' nm in air-satd. soln. 

6.8.,! a-Tocophel'ol 

e-CoH"OO' + ArOH -+ 7.9 x 106 CH RT 12 p.r. P.h.k. in air-satd. 82A452 
c-CoH 11 OOH + ArO' soln.; E ... from 82Z341 

measurements at 282-
300 K. 

6.9 I-Methylcyelohexylpel'oxyl 

6.9.1 4-tert-Butyl-N-(4:-tert-butylphenyl)-1-naphthylamlne 

e-CoH1o(CHa)00' + R-NpNHAr 1.2 x 104 Toluene 6.23 8.3 f.p. D.k. (esr) in soln. 83A241 
-+ e-C"H 1o(CH3)00H + [200 KJ contg. 4% di-tert-hutyl 
R-NpNAr peroxide and 1 % 1-

methy lcyclohexy 1 
hydro peroxide; T 
range not given, 
generally starting at 
200 K. 

6.9.2 4-tert-Butyl-N-(4-tert-butylphenyl)-1-naphthylamlne-N-oxyl 

e-CoH lo(CH3)00' + 1.4 X 10'~ Toluene 253 f.p. D.k. (esr) in soln. 83A241 
R-NpN(O)Ar -+ contg. 4% di-tert-hutyl 

peroxide and 1% 1-
methylcyclohexyl 
hydroperoxlde _ 

6.9.3 N-terl-Butyl-2-naphthylamlne 

c-CoHI()(CH:~)OO' + 2.5 X 102 Toluene 4.28 7.2 f.p. D.k. (esr) in soln. 83A241 
NpNHC(CH:')l) -+ [200 K] contg. 4% di-tert-hutyl 
c-CuHtO(CHa)OOH + peroxide and 1% 1-
NpNC(CHah methylcyclohexyl 

hydroperoxide; T 
range not given, 
generally starting at 
200 K. 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k pH Solvent T log A Ea Method Comment Ref. 
(L mol- 1 S-l) (K) (kJ mol-J) 

8.9 I-Methyleyelohexylperoxyl-Continued 

ft.O." N-ft!rt-But.yl-N-hydroxy-2-naphthyJamlne 

c-CoH,o(CH 3)OO' + 1.7 x 10'1 Toluene 5.44 4.6 f.p. D.k. (esr) in soln. 83A241 
NpN(OH)C(CH3h -+ contg. 4% di-tert-butyl 
c-CnH 1Q,(CH3}OOH + peroxide and 1% 1-
NpNH(O)C(CH3):~ methylcyclohexyl 

hydro peroxide; T 
range not given, 
generally starting at 
200 K. 

8.9.6 N-(4-tert-Butylphenyl)-I-naphthyJamlne 

c-CnH,o(CH3 )OO' + NpNH.t\r 8.5 x 103 Toluene 1.14 14.6 f.p. D.k. (esr) in soln. 83A241 
-+ c-CoH 1o(CH 3 JOOH + NpNAr 1200 K] contg. 4% di-tert-butyl 

peroxide and 1% 1-
methy kyclohexy 1 
hydroperoxide; T 
n~nge nut givell, 

generally starting at 
200 K. 

8.9.8 N-(4-tert-Butylphenyl)-1-naphthylamlne-N-oxyl 

c-CoH lo(CHa)OO' + NpN(O)Ar 3.4 x 103 Toluene 263 f.p. D.k. (esr) in soln. 83A241 
contg. 4% di-tert-butyl 
peroxide and 1% 1-
methy lcyclohexy I 
hydroperoxide. 

n.9.1 3,S-DI- tert-butyl-N-( 4-tert-butylphenyl)-I-naphthylamlne 

e-CoH J()(CH 3}OO' + 1,2 x 101 Toluene 1.71 13.9 f.p. D.k. (esr) in soln. 83A241 
RzNpNHAr - [200 KJ contg. 4% di-tert-butyl 
e-CoH,o(CHa)OOH + RzNpNAr peroxide and 1 % 1-

methylcyclohexyl 
hydroperoxide; T 
range not given, 
generally starting at 
200 K. 

n.g.s 3,S-DI-tert-butyl-N-phenyl-l-naphthylamlne 

e-CoH,o(CHa)OO' + 2.3 X 10 4 , Toluene 1.26 11.1 f.p. D.k. (esr) in soln. 83A241 
RzNpNHAr .... [200 K] contg. 4% di-tert-butyl 
e-C(\H lo(CH3 )OOH + R2NpNAr peroxide and 1% 1-

methykyclohexyl 
hydroperoxidej T 

range not given, 
generally starting at 
200 K. 

8.0.0 3,8-Dl-tt:rt-but;rl-N-(~-tt:rt-but;rlphen;rl-l-naphth;rlallllne-N-ox;rl 

e-CoH lo(PHa}OO' + 3.3 x 103 Toluene 253 f.p. D.k. (esr) in soln. 83A241 
R2NpN(O)Ar ..... contg. 4% di-tert-butyl 

peroxide and 1% 1-
methylcyclohexyl 
hydro peroxide; T 
range not given, 
generally starting at 
200 K. 

6.9.10 DIphenylamine 

e-CnH lo(CH 3)OO· + (C OHS)2NH 9.2 x 102 Toluene 4.66 6.5 f.p. D.k. (esr) in soln. 83A241 
-4 c-CoH.lo(CH:~)OOH + [200 K] contg. 4% di-tert-butyl 
(C OHr,)2N peroxide and \ % \-

n1('thykyclohl'xyl 
hydropProxiril'; T 
ralljl;f' 1I0\. Jl;iVI'Il, 
jl;1'III'r:dly lIt.arl.iI1K ;d. 

20() I, 
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TABLE 6. Rate constants for reactions of alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie pH Solvent T log A E.. Method Comment Ref. 
(L mol- 1 s-l) 

8,9 I-Methyleyelohexylperoxyl-Continued 

fI.O.l1 N-Phfmyl-l-n"phthylamlne 

c-CoHto(CH:i)OO' + 
NpNHCoH:; .... • 
c-C 6 H,o(CH 3 )OOH + NpNCeHr; 

1.5 X 103 

[200 KJ 

8.9.12 N-Phenyl-2-naphthylamlne 

c-CoH lo(CH!l)OO' + 7.9 x 102 

NpNHCOHn -- • [200 K] 
c-CoH1o(CH:\)OOH + NpNC6 Hn 

8.10 Oetylpel'oxyl 

8.10.1 a-Toeopherol 

CMH 1700' + ArOH .... 
CaH 1700H + ArO' 

8.11 Dodeeylperoxyl 

6.11.1 a-Toeopherol 

C'2HZr.00- + ArOH -
C 12H2(,00H + ArO' 
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(K) (kJ mol-I) 

Toluene 

Toluene 

2,3,4- RT 
Trimethyl
pentane 

n-Dodecane RT 

6.05 11.0 f.p. 

5.38 9.5 f.p. 

p.r. 

p.e. 

D.k. (esr) in soln. 
contg. 4% di-tert-butyl 
peroxide and 1% 1-
methylcyclohexyl 
hydroperoxidej T 
range not given, 
generally starting at 
200 K. 

83A241 

D.k. (esr) in soln. 83A241 
cont.g. ~% di-terl-but.yl 
peroxide and 1 % 1-
methylcyclohexyl 
hydro peroxide; T 
range not given, 
generally starting at 
200 K. 

P.b.k. in oxygen-satd. 790405 
soln. (mixture of 
radicals from solvent). 

P.h.k .. in oxygeu-sCll.d. 790405 
soln. (mixture of 
radicals from solvent). 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates 

No. Radical/Reachnt Ie (L mol- l s-l) pH Solvent Method Comment Ref. 

'1.1 Allylpel'oxyl 

1.1.1 AIllf'ol'h"t.1P Ion 

CH 2 =CHCH 200· + AH- -+ 1.4 x 106 9 Water! p.r. P.b.k at 360 nm in air-satd. soln. 89A165 
CH2=CHCH200H + 'A- 2-PrOH contg. 40% 2-PrOH and 0.2% 

allyl bromide. 

1.% Ben zylpel'oxyl 

1.2.1 Ascol'bate Ion 

COHI;CH200' + AH- - 2.5 x 106 7 Water p.r. P .b.k at 360 nm in air-satd. soln. 89A165 
C6H5CH200H + 'A- contg. 0.2 mol L-} 

benzylammonium ion. 

1.3 x 106 7 Water/ p.r. P .b.k at 360 nm in air-satd. soln. 89A165 
2-PrOH contg. 40% 2-PrOH and 0.05% 

-benzyl chloride. 

1.3 4-Nltl'obenzylpel'oxyl 

1.3.1 Ascorbate Ion 

4-N0 2C"H.,CHzOO· + AH- - 3.3 X 106 7 Water/ p.r. P .b.k at 360 nm in air-satd. soln. 89A165 
4-NOzC 6 H"CHzOOH + 'A- 2-PrOH contg. 20% 2-PrOH and 10-3 

mol L -1 4-nitrobenzyl bromide 

'1.4 Dlphen;ylmethylperox;yl 

1.'.1 Ascol'bate Ion 

(CflHr;}zCHOO- I AH- ...... o x 106 7 Wo.tor p.r. P.b.k 0.1:. 360 nm in a.ir oo.td. ooln. 80A16G 
(C6 Hs)zCHOOH + 'A- contg. 0.02 mol L-} 

diphenylmethylammonium ion. 

1.6 H;ydl'ox;ymeth;ylpel'oxyl 

'1.6.1 Iron(m) deutel'opol'phYl'ln, dimethyl estel' 

HOCH200' + DPDMEFe li1 
-+ 1.0 X 107 0-3 Water! p.r. P .b.k. at 660 nm in air-satd. soln. 85A311 

[DPDMEFe lll).+ + HOCH2OO- MeOH contg. 50% MeOH and 1·4 x 
10-4 mol L -1 Felli 
deuteroporphyrin dimethyl ester. 

1.6.2 Pentabl'omoplatlnate(m) Ion 

HOCH 200' + PtBr52- - 2.5 x 108 MeOH f.p. D.k. (Pt" l
) at 680 in air-satd. 87A441 

PtBr5CH30H- + HOCH2 OO- soln. contg. PtBr62- ( + hv -+ 

PtBrs2-) 

'1.6.3 Pentaehlol'oplatinate(m) Ion 

nOCIIzOO- -t- rt.Cls
2

- - 3.0 x lOR Mt:OH f.p. O.k. (Pt." I
) at 530 in air-satd. BrAHl 

PtCl"CH30H- + HOCH2OO- soln. contg. PtClo
2 - (+ hv -+ 

PtCI5
2-) 

1.6.4 Ascorbate Ion 

HOCH200' + AH- -+ 'A - + 4.7 X 106 7 Water p.r. P.b.k. in N ZO/02 (4:1) satd. soln. 86A291 
HOCH2 OOH contg. 2 mol L -I MeOH. 

1.6.6 N,N,N' ,N' -Tetramethyl-p-phenylenedlamlne 

HOCHzOO' + TMf'D - HOCHzOOH 7.2 x 10'7 "~a Water p.r. P.b.k at 505 nm in N20j02 (4:1) 89A165 
+ TMPD'+ + OH- satd. soln. contg. MeOH. 

1.6 1-Hydl'oxyeth;ylperoxy I 

".1).1 Cupper(I) tun 

CHaCH(OH)OO' + Cu+ --+ >1 x 109 Ethanol p.r. P .b.k. in oxygen-satd. soln.; Cut 670618 
CH~CH(OH)OO- + Cu z+ from redn. of CuCl2 in 

deoxygenated soln. by e-
irradiation. 

1.6.2 Copper(ll) Ion 

CH:lCH(OH)OO' + Cuz+ -+ Ethanol p.r. No reaction in oxygen-satd. soln. 670618 
cont.l;. 2 x 10-" mol L -I CuCl~ 

or Cu(OAc}z. 
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TABLE 1. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 8- 1) pH Solvent Method Comment Ref. 

'1.& 1-Hydl'oxyethylperoxyl-Contin ued 

'1'.8.8 N,N-Dlrnct.h)'"I-4-nlt.rosoanlllne 

CH3CH(OH)OO· + Me2NC6H4NO - 2.7 X 108 Water p.r. D.k. at 440 nm in oxygenpsatd. 680066 
soln. contg. EtOH. 

'1.3.4 0.-Toeophel'ol 

CHaCH(OH)OO' + ArOH - ArO· + 9.4 X 104 Ethanol p.r. P.b.k. at 400 nm in oxygen-satd. 81A415 
CH 3 CH(OH)00H soln. contg. 2.8-47 X 10-3 mol 

L -1 tocopherol. 

9.1 X 104 Ethanol 'V-r. Calcd. by data fitting of product 87A475 
formn. in aerated soln. contg. 
7.9-540 X 10-6 mol L- 1 

tocopherol. 

9.5 x 104 Ethanol p.r. P.b.k. at 400 nm in oxygen-satd. 86A464 
soln. contg. 3 X 10-2 mol L -I 86A554 
tocopherol. 

" . ., 1-Oy dpoxy-1-mothy lothy Ipopoxyl 

'1.'1.1 Coppel'(I) Ion 

(CH:i)2C(OH)OO· + Cu+ - -2 x 108 2-PrOH f.p. P .b.k. at 415 nm in air-satd. soln. 86A115 
{(CHahC(OH)OOCu}+ contg. CuC12 . 

'1.'1.2 bon(n) Ion 

(CH:i )2C(OH)00. + Fe2+ -0. 1.7 X 106 <1 Water p.r. P.b.k. at 270 nm in air-satd. soln. 741074 
[(CH 3)2C(OH)00Fe)2+ contg. 1 mol L -I 2-PrOH, 0.5 

mol L -I HCIO 4' and 1.86 or 4.36 
X 10-2 mol L -J ferrous 
perchlorate; E", 70 kJ mol- 1 

for meas. from 291-307 K. 

'1'.1'.8 Iruu(m) deuteruporpb,frhl t dhueLh,f) eaLer, (Z-pi upaDo). 

(CH 3bC(OH}00· + 2.7 X 10' Water/ p.r. P.h.k. at 655 nm in air-satd. soln. 85A341 
DPDMEFe" (HOCH(CH:~)2)2 - 2-PrOH contg. 50% 2-PrOH, 0.1 mol L- 1 

(CH3hC(OH~OO- + 
IDPDMEFe l I(HOCH(CH 3)2)2]·+ 

HCIO .. and 0.5-1 x 10-4 mol L- 1 

Fe JII deuteroporphyrin dimethyl 
ester. 

6 X 10' <.0 Water/ p.r. P.b.k. at 655 nm in air-satd. soln. 85A311 
1 X 10' 2 2-PrOH contg. 50% 2-PrOH, 5% acetone, 

0.01-1 mol L -t HCIO .. and 0.5-1 
X 10- 4 mol L -1 Felli 
deuteroporphyrin dimethyl ester. 

'1.'1.4 Ascorbate Ion 

(CH3)zC(OH)00' + AH- - 1.0 X 106 7 Water/ p.r. P.b.k at 360 nm in N 20/02 (4:1) 89A165 
(CH3)zC(OH)00H + ·A- 2-PrOH satd. soln. contg. 40%, 60% and 

80% 2-PrOH. 

1.3 x 106 7 Water/ p.r. P.b.k at 360 nm in N 20/02 (4:1) S9A165 
2·PrOH satd. soln. contg. 20% 2-PrOH. 

1.1 X 106 7 Water p.r. P.b.k at 360 nm in air-satd. soln. S9A165 
contg. 0.2% acetone. 

'1.'1.6 Linoleic add 

(CH:~)zC(OH)OO' + LH - -6 x 103 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2*PrOH 2-PrOH, 0.1 mol L -\ HCI0 4 and 

0.5-1 x 10-4 mol L -I FQIII 

deuteroporphyrin dimethyl ester; 
reI. to k((CH3)zC(OH)00· + 
DPDMEFe"') 2.7 x 107

. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-l) pH Solvent Method Comment Ref. 

'1.'1 I-Hydroxy-l-methylethylperoxyl-Continued 

'1.'1.B Ol~'~ a~ld 

(CH3)zC(OH)OO· + <3 X 103 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
CH3(CH2hCH=CH(CH2hC02H -+ 2-PrOH 2-PrOH, 0.1 mol L -, HCI0 4 and 

0.5-1 X 10-4. mol L -1 Fe'li 
deuteroporphyrin dimethyl ester; 
reI. to k(CH3)2C(OH)OO· + 
DPDMEFelll

) = 2.7 X 107
. 

'1.8 Z-Hydl'oxy-Z,Z-dtmethylethylpel'oxyl 

'1.8.1 Nttrllotrlacetatocobaltate(n) Ion 

(CH3h~C(OH)CHzOO· + CoNTA - - 9.5 X 107 5.0 Water p.r. P.b.k. in soln. contg. N2O-air 78A436 
[Co(NT A)OOCHgC( CHa)I:lOHj- 7.3 x lOR 7.0 (1']) ~Tld n 1 mol ,,-1 t~rt-BuOH. 

7.0 X 108 9.0 

'1.8.2 Ethylenedlamlnetetraacetatocobaltate(ll) Ion 

(CHa):;lC(OH)CHzOO· + CoEDTA2
- 2.5 X 106 5.0 Water p .. r. P.b.k. in soln. contg. NzO-air 78A436 

- [Co(EDT A)OOCHzC(CHabOHj!.l 2.U x lU 6 7.U (1:1) and 0.1 mol L - t tut-BuOH. 
1.8 x 106 9.0 

'1.8.3 Nttrllotrlacetatomanganate(n) Ion 

(CH:I)l:)C(OH)CHl:)OO. + MnN1'A - -+ 1. Ii X 108 41i W:;ti./:>I' PI' Pb.k in !loin. contg. NOlO-ail' 78A436 
IMn(NTA)00CH2C(CHahOH1- 1.5 X 108 5.5 (1:1) and 0.1 mol L -1 terf..BuOH. 

2.2 x 108 7.0 
1.1 X 108 9.0 

'1.8.4 Ethy Jenedlam Inetetraacetatomanganate(n) Ion 

(CHabC(OH)CHzOO· + MnEDTA2- 6.5 X 106 5.5 Water p.r. P.b.k. in soln. contg. NzO-air 78A436 
-+ [Mn(EDTA)OOCH2C(CHa)20Hj2- 6.0 x 106 7.0 (1:1) and 0.1 mol L -1 teTt-BuOH. 

1.7 X 107 9.0 

'1.8.6 Pentaammlnenttrosylruthenlum(m) lon, electron adduct 

(CH 3)2C(OH)CH zOO· + 3 x 109 7.5 Water p.r. D.k. in air-satd. soln. contg. 751077 
Ru(NH:1)r,NOz+ -+ Ru(NH:dr,NO:H and 0.1 mol L- 1 

teTt-BuOH. 

'1.8.6 Ascorbate Ion 

(CH 3)zC(OH)CHzOO· + AH- -+ ·A- 1.8 x 106 9 Water/ p.r. P.b.k at 360 nm in N ZO/02 (4:1) 89A165 
+ (CH:l )2C(OH)CH2OOH teTt-BuOH satd. soln. contg. 10% terf..BuOH. 

2.1 x 106 7 Water/ p.r. P.b.k. at 360 nm in air-satd. Boln. 80A053 
teTt-BuOH contg. 3 mol L -1 teTt-BuOH and 

0.01 mol L -1 phosphate buffer. 

'1.8.'1 Superoxlde dlsmutase 

(CHa)zC(OH)CHzOO· + CuZnSOD -+ < 1 X 108 9.0 Water p.r. D.k. at 680 nm in oxygenated 80A391 
soln. contg. 4.5 X 10-6 mol L -\ 
SOD and 0.5 mol L -1 tert-BuOHi 
PQl'oxyl radical I'cacto olowly if at 

all. 

'1.8.8 N,N,N' ,N' - Tetramethy 1- p-phenylenedlamlne 

(CH3)zC(OH)CHzOO· + TMPD - 3.4 x 107 --8 Water p.r. P.b.k at 565 nm in N 2 0/O Z (4:1) 89AI65 
(CH3JzC(OH)CH200H + TMPD·-r + satd. soln. contg. tert-BuOH. 
OH-

5.5 x 107 Water p.r. P.b.k. in soln. contg. 3 X 10- 1 81AI22 
mol L -I oxygen, 5-10 X 10- f

, 

mol L -I TMPD, and teTt-BuOH. 

'T.g l-EthoxyethyJperoxyl 

'T.g.l N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

CHaCH20CH(CH 3)00· + TMPD -+ 4.4 x 107 
'~8 Water p.r. P.b.k at 565 nm in NzO/O z (4:1) 89A165 

CH3 CH20CH(CH3 )00H + TMPD·+ satd. soln. contg. diethyl ether. 
+ OH-
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TAALF: 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant 

'1.10 Tetrahydro-2-furanylpel'oxyl 

'I.' 0.1 N, N, N', N' -Tp.t."amethyl-p-phenylenedlamlne 

-O(CH2hCH(00')- + TMPD - 3.7 x 107 '-8 Water 
-0(CH2)gCH(00H)- + TMPD'+ + 
OH-

'1.11 2,6-Dloxaeyclohexylperoxy I 

'1.11.1 2,2'-Aslnobls(3-ethylbenzothlazollne-6-sulfonate Ion) 

-0(CH2bOCH2CH(00')- + ABTS .... 5.0 x 106 7 Water 
ABTS'+ 

'1.11.21 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

-O(CH2hOCH2CH(00.)- + TMPD .... 
TMPD'+ 

1.6 x 108 8 Water 

'1.12 2,4,6-Trloxaeyclohexylpel'oxy I 

'1.12.1 N,H,N' ,N'-Tet"amethyl-p-phenylenedlamlne 

-OCH20CH20CH(00')- + TMPD - 2.3 x 108 -8 Water 
-OCHzOCHzOCH(OOH)- + TMPD'+ 
+ OH-

'1.13 1,3,6-Trlmethy 1-2 ,4,6-tl'loxaeyclohexy Ipel'oxy 1 

7.13.1. N,N,N ,N-Tetl'amethyl-p-phenylenedlamlne 

-OCH(Me)OCH(Me)OC(Me)(OO')- + 1.1 x 108 ~f Water 
TMPD -
-OCH( CH 3JOCH( CH3)OC( CH3)( OOH)-
+ TMPD· + OH-

'1.14 TI'I( methoxy )methoxymethylpel'oxyl 

'1.14·.1 N,H,N' ,N'-Tetl'amethyl-p-phenylenedlamlne 

(CHa0)aCOCH200' + TMPD - 1.2 x 108 -8 Water 
(CHaO)aCOCH200H + TMPD'+ + 
OH-

'1.16 Aeetylpel'oxyl 

'1.16.1 Aseol'bate Ion 

CHaC(O)OO' + AH- - 8.3 x 108 Water 

'1.16.2 2,2'-Azlnobls(3-ethylbenzothlazollne-6-sulfonate Ion) 

CH3C(0)00' + ABTS .... ABTS'+ + 1.8 X 109 Water 
CHaC(O)OO-

'I.HUI N.N,N' ,N'-T@t.PAn ... ~t.hyl_ p-ph@nyl@n@dlarnln@ 

CHaC(O)OO' + TMPD - TMPD'+ 1.9 X 109 76- Water 
+ CH3C(0)00- ~.2 

'1.16 2-0xopl'opylpel'oxyl 

'1.t6.1 Aseol'bate Ion 

CH:{COCH200' + AH- - 7.5 x 10° 9 Water 
CHaCOCHzOOH + 'A-

'1.16.2 Chlol'pl'omazine, eonJugate acid 

CHaCOCHzOO' + CZH+ ....,. -2 X 106 Water 
CH3 COCH200- + CZ'+ 
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Method Comment Ref. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k at 565 nm in N 20/02 (4:1) 89A165 
satd. soln. contg. tetrahydrofuran. 

P .h.k. at 565 nm in air-satd. soln. 89A384 
contg. 1 mol L -1 dioxane; 
kH20/ k D20 = 1.8 i studied at 
273-313 K; Ea = 14 kJ mol-I, 
log A = 9.2. 

P.h.k. at 565 nm in air-satd. soln. 89A384 
contg. 1 mol L -1 dioxane and 1-4 89A165 
x 10-4 mol L -I TMPD; 
kU20/ k D20 = 1.7; studied at 
273-313 K; E1t, = 17 kJ mol-I, 
log A = 11.3. 

P.h.k at 565 nm in N20/02 (4:1) 89A165 
satd. soln. contg. trioxane. 

P .h.k at 565 nm in NzO/Oz (4:1) g9A165 
satd. soln. contg. 
trimethyltrioxane. 

P.h.k at 565 nm in N20/02 (4:1) 89A165 
satd. soln. contg. 
(CH3 0 )sCOCH3 · 

88A266 

P.h.k. in N 20/02 (4:1 v/v) satd. 88A266 
acetaldehyde soln. contg. ABTS. 

P.h.k. at 565 nm in NzO/O z (4:1 88A266 
v /v) satd. acetaldehyde soln. 
contg. 3.3-17 x 10-5 mol L- I 

TMPD. 

P.h.k at 360 nm in NzO/Oz (4:1) 89A165 

satd. soln. contg. 7% acetone. 

P.h.k at 525 nm in N ZO/0 2 (4:1) 89A165 
satd. soln. contg. acetone. 



RATE CONSTANTS FOR REACTIONS OF PEROXYL RADICALS IN FLUID SOLUTIONS 465 

TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie (L mol- l s-I) pH Solvent Method Comment Ref. 

'1.18 I-Oxopl'opylpel'oxyl-Continued 

'1.16.3 N,N,N ,N-Tetl'amethyl-p-phenylenedlamlne 

CH~COCH200· + TMPD .... 6.6 X 107 -8 Water p.r. P.b.k at 565 nm in N 20/02 (4:1) 89A165 
CHaCOCH2 00H + TMPD·+ + OH- satd. soln. contg. acetone. 

-6 x 107 11 Water p.r. P .b.k. at 565 nm in oxygen-satd. 86A285 
soln. contg. 0.1 mol L -1 acetone 
to which was added to Ar-satd. 
soln. contg. 4.5-10 X 10-5 mol 
L- 1 TMPD. 

'1.1'1 Plvaloylpel'oxyl 

'1.1'1.1 1,6-Dl-tert-butyl-4:-methoxyphenol 

(CHa)aCC(O)OO' 1- ArOH - 1.1 x 101> CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -1 di-terl-butyl 

ketone. 

'1.1'1.2 2,6-DI-tert-butyl-4-methylphenol 

(CHa)aCC(O)OO' + DTBMPhOH ..... 2.4 x 10" CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L - J di-tert-butyl 

ketone. 

'1.1'1.3 3,4-Dlhydl'o-6-hydl'oxy-6,'1 ,8-tl'lmethylbenzothlopYl'an 

(CHa}aCC(O)OO· + ArOH .... 1.8 X 106 CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -I di-tert-hutyl 

ketone. 

'1.11.4 1-Etbyl-l,2 ,3,4-tetl'abydro-6-bydl'oxy-6, '1 ,S-tl'lmethy lqulnollne 

(CHa)aCC(O)OO' + ArOH .... 2.0 x 106 CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -1 di-tert-butyl 

ketone. 

'1.1'1.6 2,2,6, '1,8-PentamethylbenzopYl'an-6-ol 

(CH:!)aCC(O)OO· + ArOH -" 2.0 X 10~ CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -I di-tert-butyl 

ketone. 

'1.11.6 4-Metboxy-2,3,6,6-tetramethylphenol 

(CHahCC(O)OO' + 2.8 X 105 CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
CHaO(CHa)4C60H -+ decane contg. 0.9 mol L -1 di-tert-butyl 

ketone. 

1.J1.'1 2,3,6,6-Tetramethylphenol 

(CH:ihCC(O)OO' + (CH 3),.C6HOH .... 6.9 x 10" CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
UI::Clt.1l1:: cou\,g. 0.9 mol L-' dt-tert-butyt 

ketone. 

'1.1'1.8 a-Toeophel'ol 

(CHa)~CC(O)OO· + ArOH ..... 2.6 x 106 CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -I di-tert-butyl 

ketone. 

'1.11.9 -y-Toeophel'ol 

(CH:lhCC(O)OO· 1- ArOH ..... 7.0 x 109 CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A38U 

decane contg. 0.9 mol L -I di-tert-butyl 
ketone. 

1.1'1.10 8-Toeophel'ol 

(CH3 laCC(O)OO' + ArOH ..... 3.3 x 10° CP or f.p. D.k. (esr) in oxygen-satd. soln. 85A380 
decane contg. 0.9 mol L -I di-tert-butyl 

ketone. 

1.18 Cal"boxymethylpel'oxyl, anion 

'1.18.1 Sulflte Ion 

'OOCH 2 CO Z - + SOa2- ... <4 x 105 8 Water p.r. D.k. at 305 nm in NzO/O z (4:1) 86A291 
3a.td. 301n. contg. acetate ion. 
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TABLE 7. Rate constants for reactions of suhstituted alky iperoxyl radicals with inorganic and organic suhstrates-Continued 

No. Radical/Reactant Ie (L mol- 1 s-l) pH Solvent Method Comment Ref. 

'1.18 Carboxymethylperoxyl, anion-Continued 

'I.18.J Ast!orbate Ion 

·00CH2C02 - + AH- -+ 2.2 X 106 7 Water p.r. P.h.k. in N 20/02 (4:1) satd. soln. 86A291 
HOOCH2C02 - + ·A- contg. acetate ion. 

'I.lS.8 1II0barbiturate Ion 

·00CH2C02 - + IBO- -+ 3.9 X 107 13 Water p.r. P.h.k. in N 20/02 (4:1) satd. soln. 86A291 
-00CH2C02 - + IBO· contg. acetate ion 

'I.lS.'( N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

·00CH2C02 - + TMPD -+ 6.0 X 107 -8 Water p.r. P.b.k at 565 nm in N 20/02 (4:1) 89A165 
HOOCH2C02 - + TMPD·+ + OH- satd. soln. contg. acetate ion. 

'1.10 Peroxyl radicals from octanoic add 

'1.10.1 a-Tocopherol 

R(C0 2H)00· + ArOH -+ 2.8 X 106 Octanoic p.r. P.h.k. in oxygen-satd. soln. 79G405 
R(COzH)OOH + ArO· acid (mixture of radicals from solvent). 

'1.10 Cyanomet,hylperoxyl 

'I.JO.l Al'lt!orbate Ion 

NCCH200· + AH- -+ NCCH200H 5.0 X t07 g Water/ p.r. P.h.k at 360 nm in N ZO/02 (4:1) 89A165 
I -A- Acetonitrile ::tato. !lulu. cuuLg. 10% 

acetonitrile. 

'1.10.2 Chlorpromazine, conjugate add 

NCCH~OO. + CZH+ -+ NCCH2OO- 6.8 X 106 Water/ p.r. P.b.k at 525 nm in N 20/02 (4:1) 89At65 
+ CZ· Acetonitrile satd. soln. contg. 10% 

acetonitrile. 

'1.20.3 6-Hydroxy-2,6,7,S-tetramethylchroman-2-carboxyllc add 

NCCH200· + HTxOH -+ -2 X 106 Acetonitrile p.r. P.b.k. at 360 nm in air-satd. soln. 89A384 

'I.JO.4 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

NCCH200· + TMPD -+ NCCH200H 2.9 X 108 -8 Water p.r. P.h.k at 565 nm in N20/02 (4:1) 89A16S 
+ TMPD·+ + OH- satd. soln. contg. acetonitrile. 

'1.21 Trlmethylammonlomethylperoxyl 

'1.21.1 Ascorbate Ion 

(CHahN+CH200· + AH- 4.0 X 108 7 Water p.r. P.b.k at 360 nm in N20/02 (4:1) 89A165 
(CHahN+CH200H + ·A- satd. soln. contg. 0.6 mol L- 1 

(CH3).jN+. 

'1.22 Fluoromethylperoxyl 

'1.22.1 Al'lt!orbate Ion 

CH2FOO· + AH- -+ CHzFOOH + 1.7 X 108 8 Water p.r. P.h.k at 360 nm in soln. contg. 89A165 
·A- 5% 2-PrOH and CH2FCI/Oz 

(4:1). 

7.7 X 107 8 Water/ p.r. P .h.k at 360 nm in soln. contg. 89A165 
2-PrOH 40% 2-PrOH and CHzFCljOz 

(4:1). 

'1.23 r,,,,,hoxy( dlfluoro )methylperoxyl, anion 

'1.13.1 Phenoxlde Ion 

·OOCF 2C02- + CoHsO- -+ 1.5 X 107 U Waterj p.r. P.h.k. at 400 nm in air-satd. soln. 80A053 
-OOCF 2C02 - + CoH:;O· tert-BuOH contg. 30% tert-BuOH and 

CFzCICOz-' 

'1.23.2 Promethazine, conjugate add 

·OOCF zCOz - + PZH+ 5.6 X 107 6 Waterj p.r. P.h.k. at 510 nm in air-satd. soln. 80A053 
-00CF2C0 2 - + PZ·+ tert-BuOH contg. 30% tert-BuOH, 0.01 mol 

L - J phosphate buffer and 
CCIF 2 COz -. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- J S-I) pH Solvent Method Comment Ref. 

1.23 Carboxy( dtfluoro )methy Iperoxy I, anion-Continued 

1.23.3 TyrOf~lne, npgRtlve Ion 

·ooeF 2C02 - + TyrO- -+ 3.0 x 107 12 Water / p.r. P .b.k. at 400 nm in air-sat.d. soln. 80A053 
-OOCF 2C02 - + TyrO· tert-BuOH contg. 30% tert-BuOH and 

CCIF~COl)-. 

1.24 TrJftuoromethy Iperoxy 1 

1.24:.1 Iron(m) deuteroporphyrln IX 

CF :100' + DPFe'" -+ !DPFe"'J.+ + 3.9 x lOR 12.7 Water/ p.r. P. b. k. at 700 nm in 801n. contg. 87A232 
CFaOO- 2-PrOH 50% 2-PrOH, 0.05 mo\ L - t NaOH 

and satd. with a mixture of 
CF 3Br and 02 (4:1). 

1.24:.2 Ascorbate Ion 

CFaOO· + AH- -+ CF aOOH + 'A- 1.9 x lOR 7 Water/ p.r. P.h.k. at 360 nrn in CFaBr/02 89A384 
2-PrOH (4:1) satd. soln. contg. 50% 2-

PrOH. 

6.8 x 108 7 Water/ p.r. P.b.k. at. 360 nm in CF:IBr/Oz 89A384 
MeOH (4:1) satd. soln. contg. 10% 87A480 

MeOH 

'1.D4.3 Chlnrp ... nn .... lne, <"onJue:ate acid 

CF:,OO' + CZH-+ -+ C:F;~OO- + 1.2 X lO
Q 

5.4 Water/ p.r. P.b.k. in air-satd. soln. cant-g. 87A480 
CZ·+ MeOH 10% MeOH and CFaBr/air. 

1.2404 Hydroqulnone 

CFaOO· + 1,4-CoH.1(OHh -+ 7.9 x 107 7 Water/ p.r. P .h.k. in air-satd. soln. contg. 87A480 
CFaOO- + 4- -OCnKIO· + H+ MeOH 10% MeOH and CF3CI/air or 

CF :JBr/air. 

'1.:14.6 8- Hydroxy-2,6,'1 ,S-t,et,rarnct,hylehl"oITlan-2-earboxylat,c Ion 

CF:\OO' + TxOH- -+ CFaOO- + 5.4 x 108 ~4 Water/ p.r. P.h.k. at 420 nm in CF;\Br!02 89A384 
HTxO· 7.0 x 108 MeOH (4:1) satd. soln. contg. 10%, 25% 

7.4 x lOR and 50% MeOH, respectively. 

4.7 X 108 ~4 Water/ p.r. P.b.k. at 420 nm in CF:IBr/02 89A384 
2-PrOH (4:1) satd. soln. contg. 10% 2-

PrOH. 

4.2 x 108 --4 M~OHj p.r. P.b.k. at 420 nm in CF:lBrjOz 89A384 
. Water (4:1) satd. soln. contg. 75% 

MeOH. 

1.5 X 108 MeOH p.r. P.h.k. at 420 nm in CF:{Br/02 89A384 
(4:1) satd. soln. 

1.24.8 1,lnolt>nlc a.dd 

CF;IOO' + 6.9 x 106 12.7 Water/ p.r. C.k.; ohs. 700 nm buildup for 87A232 
CH:\(CH2CH=CHh(CH2hC02H ..... 2-PrOH [DPFe lll].+ in water contg. 50% 

2-PrOH, 0.05 mol L -I NaOH, 7 
x 10-5 mol L -' I iron(III) 
deuteroporphyrin, and 0-0.02 mol 
L -1 linolenic acid, satd. with 
CP3D£ lOT (·1;1); reI. to k(0F 3 OO' 
+ DPFe" ) = 3.9 X lOR. 

1.24.1 4-Methoxyphenol 

CF:\OO' + 4-CHaOCoH.10H ..... 5.2 X 107 7 Water/ p.r. P. b.k. in soln. contg. 10% MeOH 87A480 
CF :\00- + H t + 4-CHaOC nH 1O' MeOH and CF ;~Br / air. 

1.24.8 Phenol 

rF aOO' + CnH.')OH -+ CF 300- + 2 X 106 7 Water! p.r. P .h.k. in soln. contg. 10% MeOIl 87 A480 
H+ + CflHr,O' MeOH and CF:1Br!air. 

1.24.g Urate Jon 

CF 300' + UrO- ..... CF.100- + 1.0 X lOP 13 Water / p.r. P.b.k. in 801n. contg. 10% MeOH 87A480 
UrO' MeOIl and CF :IBr / air. 
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TABI,E 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- I s-l) pH Solvent Method Comment Ref. 

1.24 Trlfluoromethylperoxyl-Continued 

1.'''.9 lTrllt,," lon···Continued 

1.3 X 109 13 Water/ p.r. P.b.k. at 360 nm in CFaBr/02 89A384 
MeOH (4:1) satd. soln. contg. 50% 

MeOH and 0.1 mol L -1 KOH. 

1.0 x 109 13 Water/ p.r. P.b.k. at 360 nm in CFaBr/02 89A384 
2.9.X 108 2-PrOH (4:1) satd. soln. contg. 10% and 

50% 2-PrOH, respectively I and 
0.1 mol L -I KOH. 

1.4 X 108 13 2-PrOH/ p.r. P.b.k. at 360 nm in CFaBr/02 89A384 
Water (4:1) satd. soln. contg. 70% 2-

PrOH and 0.1 mol L -1 KOH. 

1.24.10 Xanthine, negative Ion 

CFaOO· + XO- -+ CF 300- + XO· 1.0 X 109 13 Water/ p.r. P.b.k. in soln. contg. 10% MeOH 87A480 
MeOH and CF aBr / air. 

7.36 I,Z ,Z-Trill uoro-3-( dill uoromethoxy )ethy Iperoxy I 

'1.16.1 Ascorbate Ion 

CHF zOCF 2CHFOO· + AH- -+ 4.8 X 108 -7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHF zOCF zCHFOOH + ·A- fpf'f~B110H 10% hf't-RnOH R.ncl AnflllrR.nfl. 

'1.16.2 2,2'-Azlnobls(8-ethylbenzothlazollne-6-sulfonate Ion) 

CHF 20CF zCHFOO· + ABTS -+ 5.0 X 108 '-7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHF20CF2CHFOO- + ABTS·+ tert-BuOH 10% tert-BuOH and enfturan~. 

'1.26.8 Chlorpromazine, conjugate acid 

CHF zOCF 2CHFOO· + CZH+ -+ 7.5 X 108 5-6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHFzOCF2CHFOOH + CZ·+ tert-BuOH 10% tert-BuOH and enfturane. 

'1.16.4 Promethazine, conjugate acid 

CHF zOCF zCHFOO· + PZH+ -+ 3.4 X 108 5-6 Water/ p.r. P .b.k. in air-satd. soln. contg. 88A364 
CHF 20CF 2CHFOOH + PZ·+ tert-BuOH 10% tert-BuOH and enflurane. 

'1.26.6 Propyl 8,4,6-trlhydroxybenzoate 

CHF 20CF 2CHFOO· + 5.4 X 107 5-6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
(HOhC6H2COZC3H7 -+ 1.1 X 109 8-9 tert-BuOH 10% tert-BuOH and enfturane. 
CHF zOCF zCHFOOH + 
·0(OH)(0-)C6H2COZC3H7 

1.16 2,I,Z-Trlfluoro-l-dlfluoromethoxyethylperoxyl 

'1.Z6.1 Ascorbate Ion 

CHFzOCH{CF 3)00· + AH- -+ 2.7 x 108 -7 Water! p.r. P. b.k. in air-satd. soln. contg. 88A304 

CHFzOCH(CF3)00H + ·A- tert-BuOH 10% tert-BuOH and isoflurane. 

'1.16.2 2,2'-Azlnobls(3-ethylbenzothlazollne-6-sulfona1.e ton) 

CHFzOCH(CFa)OO. + ABTS -- 1.0 x 108 ~7 Water/ p.r. P.b.k. in llir-sll~td. soln. cont.g ~~A364 

CHF 20CH(CF 3)00- + ABTS·+ tert-BuOH 10% tert-BuOH and isofturane. 

1.16.3 Chlorpromazine, conjugate add 

CHF zOCH(CF 3)00* + CZH+ -+ 3.1 x 108 5· t· Water/ p.r. P .b.k. in air-satd. soln. contg. 88A364 
CHFzOCH(CF3)00- + CZ·+ tert-BuOH 10% tett-BuOH and isoflurane. 

'1.26.4 Promethazine, conjugate add 

CHFzOCH(CFa)OO· + PZH+ -+ 1.2 X 108 5-6 Water/ p.r. P .b.k. in air-satd. soln. contg. 88A364 
CHF zOCH(CF 3)00- + PZ·+ tert-BuOH 10% tett-BuOH and isoflurane. 

1.26.6 Propyl 3,4,5-trlhydroxybenzoate 

CHFzOCH(CF3)00· + 2.1 X 107 5-6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 

(HO)aC6HzCOzCaH7 -+ 4.5 X 108 8-9 tert-BuOH 10% tert-BuOH and isofturane. 
CHF 20CH(CF a)OOH + 
·0(OH)(0-)C6H2C02CaH7 
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TABU:;; 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-I) pH Solvent Method Comment Ref. 

'1.1'1 Chloromethylperoxyl 

'1.2'1.1 'ronCm) deut.eroporphyrln, dimethyl ester, (2-propanol)z 

CH 2CIOO' + 7.7 X 107 <3 Water/ 
DPDMEFe" I(HOCH(CH3 b)2 -+ 2-PrOH 
CH2CIOO- + 
[DPDMEFelll (HOCH(CH 3)z)2l'+ 

'1.1'1.2 5,10,15,10-Tetrakls( 4-methylphenyl)porphlnatOl.lne(II) 

CH 2C100' + ZnTTP .... CH2 C100- '-1 x 101) CHzCI2 
+ [ZnTTPl·+ 

p.r. 

p.r. 

P .b.k. at 660 nm in air-satd. soln. 84A178 
contg. 50% 2-PrOH, 2 X 10-3 

mol L -1 HCIO 4' and 0.2-0.3 mol 
L -1 methylene chloride. 

P.b.k at 640 nm in air-satd. soln. 89A059 
contg. > 5 X 10-5 mol L- 1 

ZnTPP. 

'1.2'1.3 5,10,15,20-Tetrakls( 4-methylphenyl)porphlnatOl.:Jne(II) pyridine eomplex 

CH 2CIUU' + ZnTTt'(py) - 2.6 X 10'7 CHzClz p.r. P.b.k at 640 nm in air-satd. soln. 89A059 
CHzCIOO- + (ZnTTP{py)J·+ contg. 5-15 X 10-5 mol L- 1 

ZnTPP and 1 % pyridine. 

'1.1'1.4 Antllne 

CH2C100· + CoHsN.Hz -+ 

CHzCIOOH + CoHsNH 

'1.1'1.6 Aseorbate Ion 

CH2 CIOO' + AH- -+ CHzCIOOH + 
'A-

1.2 x 106 

9.2 X 107 

p.r. 

8 Water p.r. 

7 Water/ p.r. 
tert-BuOH 

'1.2'1.ft 2,2'-Azlnobls(3-ethylbenzothlazollne-ft-sulfonate Ion) 

CH 2 CIOO· + ABTS -+ CH2 C100- + 4.4 x 107 6.6 Water/ p.r. 
ABTS'+ tert-BuOH 

'1.Z'1.'1 Btllrubln dlanlon 

CH2 CIOO' + BR2- -+ CH2CIOO- + 1.5 x 108 

BR'-

'1.1'1.8 Chlorpromazine, eonJugate aeld 

CHzCIOO' + CZH+' .... CZ·+ + 
CH2CIOO-

2.5 X 107 

U Water/ p.r. 
tert-BuOH 

2-PrOH/ 
Water 

Water/ 
2-PrOH 

p.r. 

p.r. 

7 .Z7.Y fJ-Hydroxy-2,6,7,8-tetramethylehroman-2-earboxylate Ion 

CH2CIOO' + TxOH- -+ CHzCIOO- 1.6 X 107 7 Water/ p.r. 
+ HTxO' tert-BuOH 

'1.1'1.]0 4-Met.hoxyphenol 

CHzCIOO' + 4-CH 30CoH.,OH -+ 

CH2 CIOOH + 4-CH3 0CoH.,0· 

'1.1'1.11 Phenoxlde Ion 

CHzCIOO· + C OH50- -+ CHzCIOO- 1.1 X 107 

+ CoHoO· 

p.r. 

12 Water/ p.r. 
tert-BuOH 

P.b.k at 370 nm in air-satd. soln. 89A059 
contg. 1 mol L -I aniline. 

P.b.k at 360 nm in air-satd. soln. 89A165 
contg. 5% 2-PrOH and 0.02% 
CHzClz· 

P.b.k. at 360 nm in air-satd. soln. 80A053 
contg. 30% tert-BuOH and 0.01 
mol L -1 phosphate buffer and 
CHzCI2 · 

P .b.k. at 415 nm in air-satd. soln. 82A196 
contg. 20% tert-BuOH and 0.02 
mol L -I CH2 CI 2 . 

P. b.k. at 590 nm in aerated soln. 89A901 
contg. 2.0 mol L - J tert-BuOH, 
CH2 CI2 and bilirubin. 

P.b.k. at 525 nm in air-satd. soln. 87 A173 
contg. 60% 2-PrOH, and 10% 
CH~Cl~. 

P.b.k. at 525 nm in air-satd. soln. 87A173 
contg. 11% 2-PrOH, and 0.1 % 
CH2 Clz· 

P.h.k. in air-satd. soln. contg. 88A436 
40% tert-BuOH, 10-2 mol L- 1 

CH 2 CI',1 and 0.01 mol L -1 Trolox 
C. 

P.h.k at 420 nm in air-satd. soln. 89A059 
contg. 0.10 mol L -I 4-
methoxyphenol. 

P .b.k. at 400 nm in air-satd. soln. 80A053 
contg. 30% tert-BuOH and 
CH2 Clz· 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. RadicalfReactant Ie (L mol- 1 s-l) pH Solvent Method Comment Ref. 

,.,, Chloromethylperoxyl-Contin ued 

1.11.11 Promethazine, conjugate add 

CH2CIOO' + PZH+ - CH2C100- + 3.3 X 107 6 Waterf p.r. P.b.k. at 510 nm in air-satd. soln. 80A053 
PZ'+ 3.6 X 107 7 tert-BuOH contg. 30% tert-BuOH and 0.01 

mol L - t phosphate buffer and 
CHzClz· 

1.11.13 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

CH2CIOO' + TMPD - CH2CIOOH 4.2 x 108 -8 Water p.r. P .b.k at 565 nm in air-satd. soln. 89A165 
+ TMPD'+ + OH- contg. CH2CI2. 

1.2'1.14 Tyrosine, negative Ion 

CHzCIOO' + TyrO- - CHzCIOO- 2.1 x 107 12 Waterf p.r. P.b.k. at 400 nm in air-satd. soln. 80A053 
+ TyrO' tert-BuOH contg. 30% tert-BuOH and 

CHzCI2 • 

1.28 1-Chloroethylperoxyl 

1.!8.1 Ascorbate Ion 

CHaCHCIOO' + AH- -I> 9.2 X 107 "·7 Waterf p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHaCHCIOOH + 'A- tert-BuOH 10% tert-BuOH and 1,1-

dichloroethane. 

'f.S8 •• D,D'-Azlnohls( 8-eilh,.lhenlioilhlaliollne-8-sulfonaile Ion) 

CH:1CHCI00' + ABTS - 3.3 X 107 -7 Waterf p.r. P.b.k. in air-satd. soln. contg. 88A364 
CH3 CHCI00- + ABTS'+ tert-BuOH 10% tert-BuOH and 1,1-

dichloroethane. 

1.28.3 Chlorpromazine, conjugate add 

CH:.CHCIOO· + CZH+ - 8.9 X 108 5-6 Waterf p.r. P .b.k. in air-satd. soln. contg. 88A364 
CH 3CHCIOOH + CZ'+ tert-BuOH 10% tert-BuOH and 1,1-

dichloroethane. 

1.28.4 Promethazine, conjugate add 

CHaCHCIOO' + PZH+ -I> 8.9 X 107 5-6 Water/ p.r. P. b.k. in air-satd. soln. contg. 88A364 
CHaCHCIOOH + PZ'+ tert-BuOH 10% tert-BuOH and 1,1-

dichloroethane. 

1.28.6 Propyl 3,4,6-trlhydroxybenzoate 

CH3CHCIOO' + (HObC6HzCOzC:.H7 2.9 x 107 5-6 Waterf p.r. P .b.k. in air-satd. soln. contg. 88A364 
... CHaCHCIOOH + 7.3 x 108 8-9 tert-BuOH 10% tert-BuOH and 1,1-
'O( OH)( 0 -)C6H2C02C3H7 dichloroethane. 

1.20 2-Ch loroethylperoxyl 

1.Z0.1 Ascorbate Ion 

CICH 2CHzOO' + AH- - 5.0 x 106 7 Water p.r. P.b.k at 360 nm in air-satd. soln. 89A165 
CICH2CH200H + 'A- contg. 0.1% 1,2-dichloroethane. 

'1 • .20.2 BlIlrubln dlanlon 

CICH2CHzOO' + BR 2- - 8.4 X 107 11.. Waterf p.r. P.b.k. at 590 nm in aerated soln. 89A901 
CICH2CH200- + BR'- tert-BuOH contg. 2.0 mol L -1 tert-BuOH, 

CH2CICH2CI and bilirubin. 

7.30 Carboxy( chloro )methylperoxyl, anion 

1.30.1 Ascorbate Ion 

'OOCHCICOz - + AH- - 5.1 x 107 7 Waterf p.r. P.b.k. at 360 nm in air-satd. soln. 80A053 
HOOCHCICOz - + 'A- tert-BuOH contg. 30% tert-BuOH, 0.01 mol 

L - I phosphate buffer and 
CHCl2C0 2 -. 

1.30.2 Phenoxlde Ion 

'00CHCIC02 - + C6 H50- -+ 7.1 X 106 12 Water/ p.r. P.h.k. at 400 nm in air-satd. soln. 80A053 
-00CHCIC02 - + C6H5 O' tert-BuOH contg. 30% tert-BuOH and 

CHCl zC02 -. 
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TABLB 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- l s-I) pH Solvent Method Comment Ref. 

7.30 Csrboxy(chloro)methylperoxyl, snlon-Continued 

7.110.3 Promet,hszine, conjugste setd 

'OOCHClCOz - + PZH+ 
-OOCHCIC02 - + PZ'+ 

3.0 X 107 

2.7 X 107 
6 
7 

Water/ 
tert-BuOH 

p.r. 

7 • .30.4 Tyrosine, negstlve Ion 

'OOCHCICOz - + TyrO- -+ 

-00CHCIC02 - + TyrO' 
1:; Water/ p.r. 

tert-BuOH 

7.31 Chlorodlfluoromethylperoxyl 

7.31.1 BlIlrubln dian Ion 

CFzCIOO' + BRz- ..... CFzCIOO- + 9.9 X 108 

BR'-
11 Water/ p.r. 

tert-BuOH 

'1.32 l-ChloJ'o-2,2,2-trlftuoroethylperoxyl 

7.32.1 Iron(m) deuteroporphyrln, dimethyl ester, (2-propsnol). 

CF~tCHCIOO' + 9 X 107 1 Water/ 
DPDMEFe"'(HOCH(CH 3hh -+ 2-PrOH 

p.r. 

CF:1CHCI00- + 
[DPDMEFe'I'(HOCH(CH3)2hl'+ 

6.0 X 107 <3 Water/ p.r. 
2-PrOH 

7.82.2 Iron(m) deuteroporphyrln IX (2-propoxy)(2-pr.)psnol) 

CFaCHCIOO' + 3.6 x 107 1~~.7 Water/ 
DPFe"'OCH(CH3h(HOCH(CH3)z) -+ 2-PrOH 

p.r. 

CF ;lCHCIOO- + 
[DPFeIIIOCH(CH3h(HOCH(CH3)z)]'+ 

7.n.3 Al'schldonlc setd 

CF:1CHCIOO' + 1.5 X 106 Water/ p.r. 
CHa(CHz):\(CH2CH=CH) .. (CHz)aCOzH tut-BuOH 

7.32.4 Ascorbste Ion 

CF 3 CIICIOO' T AII
CF :\CHCIOOH + 'A-

7 

4 
Water/ p.I". 

tert-BuOH 

7.32.6 2,2'-Azlnobls( 3-ethylbenzothlszollne-6-sulfonate Ion) 

OF:~OHOIOO· + ABTS ..... 5 X 108 Water p.r. 
OF 30H0100- + ABTS'+ 

~g X 108 ~7 Wr..ter/ p.r. 
tert-BuOH 

2.5 X 108 Water/ p.r. 
tert-BuOH 

'1.82.6 ChlorproIDszine, conjugste setd 

CF 3CHC100' + CZH+ -+ CZ'+ + 3.5 X 106 2-PrOH/ p.r. 
CF 3CHCIOO- Water/ 

CF 3CHCIBr 

5 X 108 '1 Water/ p.r. 
tert-BuOH 

P.h.k. at 510 nm in air-satd. soln. 
contg. 30% tert-BuOH and 0.01 
mol L -I phosphate buffer and 
CHCI2C0 2 -. 

80A053 

P.b.k. at 400 nm in air-satd. soln. 80A053 
contg. 30% tert-BuOH and 
CHClzCOz -. 

P .b.k. at 590 nm in aerated soln. 89A901 
contg. 2.0 mol L -1 tert-BuOH, 
CF zCCI:,) and bilirubin. 

P.b.k. at 655 nm in air-satd. soln. 85A341 
contg. 50% 2-PrOH, 3% 
halothane, and 0.1 mol L-\ 
BCIO ... 

P.b.k. at 655 nm in air-satd. soln. 84A178 
contg. 50% 2-PrOH, 3% 
halothane, and 2 X 10-:1 mol L-' 
HCIO ... 

P.h.k. at 700 nm in air-satd. soln. 84A178 
contg. 50% 2-PrOH, 3% 
halothane, and 0.05 mol L -I 
NaOH. 

C.k. in 50% tert-BuOH 501n. 83A364 
contg. 0.1 mol L -1 halothane; reI. 
to k(CF 3CHCIOO' + ABTS) = 
3.9 X 108 . 

P .h.k. at 360 nm in soln. contg. 83A195 
10% tert-BuOH and 0.01 mol L -, 
halothane. 

P.b.k. at 415 nm in air-satd. soln. 83A195 
contg. 2% tert-BuOH and 0.01 
mol L -1 halothane. 

P.h.k. r..t 415 nm in air-lIatd. 90ln. 83AI05 

contg. 10% tert-BuOH and 0.01 
mol L -\ halothane; overall rate. 

P.b.k. at 415 nm in air-satd. soln. 83A195 
contg. 30% tert-BuOH and 0.01 
mol L -1 halothane. 

P. b.k. at 525 nm in soln. contg. 87 A173 
60% 2-PrOH, and 10% halothane. 

P.b.k. at 525 nm in soln. contg. 83A195 
10% tert-BuOH and 0.01 mol L -] 
halothane. 
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TABLE '1. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-l) pH Solvent Method Comment Ref. 

1.8Z 1-Chlol'o-Z,Z,Z-tl'lfluol'oethylpel'oxyl-Continued 

1.3J.1 Cholestel'ol 

CF 3CHCIOO· + C 278.160 -+ -5 X 104 I Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% halothane, 0.5-1 x 

10-4 mol L -1 Felli 
deuteroporphyrin dimethyl ester, 
and 0.1 mol L -1 HCI0 4; reI. to 
k(CF 3CHCIOO· + DPDMEFe lll

) 

= 9 X 107. 

1.3Z.8 CYBtelne 

CF aCHCIOO' + CysSH -+ 2.9 X 107 7 Water/ p.r. P.b.k. in air-satd. soln. contg. 83A385 
CF aCHCIOOH + CysS' tert-BuOH 10% tert-BuOH and 0.01 mol L-\ 

halothane. 

'1.3Z.9 Dimethyl Bulflde 

CF aCHCIOO· + CHaSCHa -+ 6.0 X 106 Water/ p.r. P.b.k. at 465 nm in air-satd. soln. 85AI23 
CFaCHCIOO- + (CHabS'+ tert-BuOH contg. 30% tert-BuOH and 0.03 

mol L- 1 halothane. 

'1.3Z.10 Unolele aeld 

CF 3CHCIOO' + LH -+ 8 X 10° Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 
tcn-BuOH tcrt-BuOH ~nd 0.1 mol L- 1 

halothane; reI. to k(CF 3CHCIOO· 
+ ABTS) = 3.9 X 108

• 

8 X 104 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% halothane, 0.5-1 X 

10-4 mol L -I Felli 
deuteroporphyrin dimethyl ester, 
and 0.1 mol L -I HClO .. ; reI. to 
k(CF 3CHC100' + DPDMEFe lll

) 

= 9 X 107. 

'1.3Z.11 Llnolenle add 

CF 3CHC100' + 1.3 X 106 Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 
CH3(CH 2CH=CHh(CH2hC02H ... tert-BuOH tert-BuOH and 0.1 mol L- 1 

halothane; reI. to k(CFaCHCIOO' 
+ ABTS) = 3.9 X lOR. 

3 X 105 I Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% halothane, 0.5-1 X 

10-4 mol L -1 Felli 
deuteroporphyrin dimethyl ester, 
and 0.1 mol L -1 HCIO .. ; reI. to 
k(CF3CHCIOO' + DPDMl'Jl"elll

) 

= 9 X 107. 

'1.3Z.1Z Methionine 

CF .sCHCIOO. + Met .- 1.4. X 106 10 Water/ p.r. C.k. in air-sa.t.d. soln. eont.g. 30% 85At23 

2-PrOH 2-PrOH and 0.03 mol L- 1 

halothane; reI. to k(CF 3CHCI00-
+ ABTS) 3.9 X 108

• 

'1.88.18 Met.la.lnlc acid, conJugat.e baDe 

CF3CHCIOO· + MZ- -+ 1.1 X log 7 Water/ p.r. P.b.k. at 530 nm in air-satd. soln. 83A195 
CF 3CHCIOO- + MZ- tert-BuOH contg. 10% tert-BuOH and 0.01 

mol L -I halothane. 

1.32.14: Olete add 

CF 3CHCIOO' + 3 X 10° Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 

CHa(CH2hCH=CH(CH2hC02H -+ tert-BuOH tert-BuOH and 0.1 mol L- 1 

halothane; reI. to k(CF 3CHCIOO' 
+ ABTS) = 3.9 X 108

. 
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TABLE 7. Rate constants for reactions of substituted alkylpl!Ioxyl radicals with inorganic and organic substrates-Continlled 

No. Radical/Reactant k (L mol- I s-I) pH Solvent Method Comment Ref. 

1.3% l-Chloro-%,Z,2-trlftuoroethylperoxyl-Continued 

7'."'.14 01 .. 1f" Aco1d···C'ont.inued 

2 X 104 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% halothane, 0.5-1 X 

10- 4 mol L - I Felli 
deuteroporphyrin dimethyl ester, 
and 0.1 mol L -J HCIO.I; reI. to 
k(CF 3CHCIOO' + DPDMEFe lll

) 

= 9 X 107. 

1.32.]6 Promethazine, conjugate add 

CF 3CHCIOO' + PZH+ 2.4 X 1Of! 7 Water/ p.r. P.b.k. at 505 nm in air-satd. soln. 83A195 
CF:lCHCIOO- + PZ'+ tert-BuOH contg. 10% tert-BuOH and 0.01 

mol L -1 halothane. 

1.32.18 Propyl 3,4.,6-trlhydroxybenloate 

CF 3CHCIOO' + (HObC6HzCOZC3H7 9.4 X 107 7 Water/ p.r. P.b.k. at 420 nm in air-satd. soln. 83A195 
- CFaCIICIOOIl + 11+ + 9 >< 108 a.s tert-BuOH contE!>. 10% tert-BuOH a.nd 0.01 

'O(OH)(O-)C6HzCOZC3H7 mol L -I halothane. 

1 •• U.l1 a-Tocopherol 

CF !tCHCIOO' + ArOH -+ ArO' + 9.2 x 107 7 Water/ p.r. P .b.k. at 425 nm in air-satd. soln. 83A195 
CF 3 CHCIOOH tert-BuOH contg. 30% tert-BuOH and 0.01 

mol L - 1 halothane. 

1.3%.18 Tyrosine, negative Ion 

CF 3CHCIOO' + TyrO- -+ 1.2 X 108 12 Water/ p.r. P.b.k. at 400 nm in air-satd. soln. 83A385 
CFaCHCIOO- + TyrO' tert-BuOH contg. 10% tert-BuOH and 0.01 

mol L - 1 halothane. 

1.33 2-Chloro-l,1,Z,Z-tetraftuoroethylperoxyl 

7'.88.1 Bilirubin dlanlon 

CFzCICFzOO' + BRz- -+ 6.9 x 108 11 Water/ p.r. P.b.k. at 590 nm in aerated soln. 89A901 
CF 2CICF 200- + BR'- tert-BuOH contg. 2.0 mol L -I tert-BuOH, 

CF zCCF 2Cl and bilirubin. 

1.34 l-Chloro-Z,J-dlftuoro-Z-methoxyethylperoxyl 

7.34..1 Ascorbate ion 

CH3 0CF zCHCIOO' + AH- -+ 3.3 x 108 ~7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CH:{OCF zCHCIOOH + 'A- tert-BuOH 10% tert-BuOH and 

methoxyflurane. 

7.34.% 2,Z'-Azlnobls(3-ethylbenzothlazollne-6-sulfonate Ion) 

CH30CF 2CHCIOO' + ABTS -+ 3.4 x 108 ~7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CH30CF 2CHCIOO- + ABTS'+ tert-BuOH 10% tert-BuOH and 

methoxyflurane. 

7.34.3 Chlorpromazine, conJugate acld 

CHaOCF zCHCIOO' + CZH+ 4.7 X 108 5·6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHaOCF zCHCIOO- + CZ'+ tert-BuOH 10% tert-BuOH and 

methoxyflurane. 

1.&4.4 Promethazine, conjugate aeid 

CHaOCF zCHCIOO' + PZH+ -+ 2.8 X 108 5-6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CH 30CF 2CHCIOO- + PZ·+ tert-BuOH 10% tert-BuOH and 

methoxyflurane. 

7.34.6 Propyl 3,4,6-trlhydroxybenzoate 

CH30CF zCHCIOO' + 2.7 x 107 5-6 Water/ p.r. P .b.k. in air-satd. soln. contg. 88A364 
(HObCoHzCOZC3H7 - 5.5 X 108 8-9 tert-BuOH 10% tert-BuOH and 
CH 30CF zCHCIOO- + methoxyflurane. 
'0(OH)(O-)CoHzCOZC3H7 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol-I 8- 1) pH Solvent Method Comment Ref. 

'1.86 Dlehlol'omethylpel'oxyl 

T .,.1;'1 bon(m) rl .. ut'''I'0p0l'phYI'ln, dlmpthyl estel', (2-pl'opanol). 

CHClzOO' + 8.2 X 101 <3 Water/ 
DPDMEFe"I(HOCH(CHa)z)z -+ 2-PrOH 
CHClzOO- + 
IDPDMEFe lll (HOCH(CH3)zb]'+ 

'1.86.2 6,10,16,20-Tetl'akI8( 4-methylphenyl)pol'phlnatozine(n) 

CHClzOO' + ZnTTP -+ CHClzOO- 3 X 109 CHzClz 
+ [ZnTTPj'+ 

p.r. 

p.r. 

P .b.k. at 660 nm in air-satd. soln. 84A178 
contg. 50% 2-PrOH, 0.2-0.3 mol 
L -I chloroform, and 2 X 10-3 

mol L -) HCI0 4 . 

P.h.k at 640 nm in air-satd. soln. 89A059 
contg. 1-5 x 10-5 mol L- 1 

ZnTPP. 

'1.36.8 6,10,16,JO-Tetl'akls(4-methylphenyl)pol'phlnatoEine(n) pYl'ldlne eomplex 

OIlOlzOO- + ZnTTP(py)> Z.7 x 108 OH201 2 p.r. r.b.k at, 040 mIl ill air-saLd. soln. 89A059 

CHClzOO- + [ZnTTP(py)]·+ contg. 2-10 X 10-5 mol L- 1 

ZnTPP and 1% pyridine. 

'1.36.4 Anlllne 

CHClzOO' + COH5N•Hz -+ 

CHClzOOH + C6 HTiNH 

'1.36.6 Aseorbate Ion 

CHClzOO- + AH- -. CHClzOOH + 
'A-

p.r. 

7 Water p.r. 

2.6 X 108 

1.8 X 108 
7 
7 

Water/ p.r. 
tert-BuOH 

'1.86.& J,Z'-Adnobls(8-ethylbenzothtaJlollne-f)-sultonate Ion) 

CHClzOO' + ABTS -+ CHClzOO- + 6.5 X 108 6.4 Water/ p.r. 
ABTS·+ tert-BuOH 

'1.36. '1 BlIll'ubln dian Ion 

CHClzOO' + BRz- -+ CHClzOO- + 3.4 x 108 

BR'-

'1.36.S Chlol'pl'omazine, eonJugate add 

CHClzOO' + CZH+ -+ CZ'+ + 3.6 X 108 

CHCI2 00-

'1.36.0 N,N-Dlmethylanlllne 

CHClzOO' + C6HsN(CH3)Z -+ 

CHClzOO- + [C6 Hr;N(CHa)z]'+ 

S.3 X 106 

2.5 X 107 

11 Water/ 
tert-BuOH 

Water/ 
2-PrOH 

Water/ 
2-PrOH 

2-PrOH/ 
Water 

'1.36.10 &-Hydl'oxy-2,6,T ,S-tetl'amethylehl'oman-2-eal'boxylate Ion 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

CHClzOO' + TxOH- -+ CHClzOO- 1.1 x 108 7 Water/ p.r. 
+ HTxO· tert-BuOH 

T. J6.11 4-Methoxyphenol 

CHClzOO' + 4-CH 30C6 H 40H -+ 

CHClzOOH + 4-CH30C6 H 40' 
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p.r. 

P .h.k in air-satd. soln. contg. 4-17 S9A059 
X 10-3 mol L -1 aniline. 

P .b.k at 31>0 nm in air-satd. soln. 89Al1>5 

contg. 5% 2-PrOH and 0.1% 
CHCI3 · 

P .h.k. at 360 nm in air-satd. soln. 80A053 
contg. 3 mol L- 1 tert-BuOH and 
0.01 mol L -I phosphate huffer 
and CHCI3 ; k measured at two 
different lahoratories. 

P.h.k. at 415 nm in air-satd. soln. 82A196 
contg. 20% tert-BuOH and 0.02 
mol L -I CHCla. 

P .b.k. at 590 nm in aerated soln. 89A901 
contg. 2.0 mol L -1 tert-BuOH, 
CHCI 3 and bilirubin. 

P.h.k. at 525 nm in air-satd. soln. 87A173 
contg. 11% 2-PrOH, and 0.1% 
CHCla· 

P.h.k. at 525 nm in air-satd. soln. 87A113 
contg. 33% 2-PrOH, and 0.5% 
CHC1 3 · 

P.b.k. at 525 nm in air-satd. soln. 87A173 
contg. 60% 2-PrOH, and 10% 
CHCI 3 · 

P.h.k in air-satd. soln. contg. 
0.2-220 X 10-3 mol L - 1 

dimethylaniline. 

P .h.k. in air-satd. soln. contg. 
40% tert-BuOH, 10-2 mol L- 1 

CHCla and 0.01 mol L -I Trolox 
C. 

89A059 

88A436 

P.h.k at 420 nm in air-satd. soln. 89A059 
contg. 0.02-0.10 mol L -I 4-
methoxy phenol, 
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TARLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Contir t:ed 

No. Radical fReactant k (L mol- 1 S-I) pH Solvent Method Comment Ref. 

'1.8& Dlchloromethy Iperoxyl-Contin ued 

'1.36.12 Phenoxlde Ion 

CHCI 200' + COH50- ..... CHCI 2 OO- 1.1 X 108 12 Waterf p.r. P.b.k. at 400 nm in air~satd. soln. 80A053 
+ C6H,,0' tert~BuOH contg. 30% tert~BuOH and CHCI 3 . 

'7.36.13 Promethazine, conjugate add 

CHCI 200' + PZH+ -+ CHCI200 - + 1.4 X 108 6 Water/ p.r. P.b.k. at 510 nm in air-satd. soln. 80A053 
PZ·+ 6.7 X 107 7 tert-BuOH contg. 30% tert-BuOH and 0.01 

mol L - 1 phosphate buffer and 
CHCI 3 · 

'1.36.14 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

CHCI 200' + TMPD -+ CHCI2OO- 3 X 108 CH2Clz p.r. P.b.k at 570 nm in air-sa.td. soln. 89A059 
+ TMPD-+ contg. 4-32 x 10-1 mol L- 1 

TMPD. 

7.4 X 108 -8 Water p.r. P.b.k at 565 nm in Arf02 (4:1) 89A165 
satd. soln. contg. chloroform. 

'7.36.16 Tyrosine, negative Ion 

CHCI 200' + TyrO- -+ CHCI 2OO- 1.0 X 108 12 Waterf p.r. P .b.k. at 400 nm in air-satd. soln. 80A053 
+ TyrO' tert-BuOH contg. 30% tert-BuOH and CHCI3. 

'1.36 1,1-Dle.hloroethylperoxyl 

'7.86.1 Ascorbate Ion 

CH3CCI 200' + AH- -+ 4.6 X 108 --7 Waterf p.r. P .b.k. in air-5atd. 501n. contg. 88A364 
OH3OO1 2 OOH I -A- tcrt-BuOH 10% tcrt-BuOH a.nd 1,1,1-

trichloroethane. 

'7.36.2 2,2' -Azlnobls( 8-ethylbenzothlazoHne-6-sulfonate Jon) 

CH3CCI200' + ABTS -+ 4.3 x 108 -~7 Waterf p.r. P.b.k. in air~satd. soln. contg. 88A364 
CH3CClzOO - + ABTS' + tert-BuOH 10% tert~BuOH and 1,1,1-

trichloroethane. 

'1.36.3 Blllrubin dlanlon 

CH:\CClzOO' + BR 2
- -+ 6.0 X 108 11 Waterf p.r. P.b.k. at 590 nm in aerated soln. 89A901 

CH3CCI 200- + BR'- tert~BuOH contg. 2.0 mol L -I te't~BuOH, 
CHaCCla and bilirubin. 

'1.36.4 Chlorpromazine, conjugate add 

CHaCCI 200' + CZH+ -+ CZ·+ + 7.4 X 108 5-6 Water/ p.r. P.b.k. in air~satd. soln. contg. 88A364 
CH3CCI2OO- tert-BuOH 10% tert-BuOH and 1,1,1~ 

trichloroethane. 

2.3 X 106 2-PrOH/ p.r. P .b.k. at 525 om in air-R~t,d. Roln. 87A173 
Waterf contg. 60% 2-PrOH and 10% 
CHsCCla CHaCCI3 · 

'1.86.6 Promethazine, conjugate add 

CH:ICCI2 00' + PZH+ -+ 3.7 X 108 5-6 Waterf p.r. P.b.k. in air-satd. soln. contg. 88A364 
CH3CCI 200- + PZ·+ tert-BuOH 10% tert-BuOH and 1,1,1~ 

trichloroethane. 

'1.86.6 Propyl 8,4,6~trlhydroxybenzoate 

CH:\CCI 200' + (HO)aCoHzCOzC3H7 8.0 X 107 5· 6 Waterf p.r. P .b.k. in air-satd. soln. contg. 88A364 
..... CHaCC1 200H + 7.3 X 108 8· P tcrt-BuOH 10% tert-BuOH and 1,1,1-
'0(OH)(0-)CoH2COZC3H7 trichloroethane. 

'7.3' 1,2~Dl('!hloroethylperoxyl 

'1.3'1.1 Ascorbate Ion 

CH2 ClCHCI00' + AH- ..... 1.9 X 108 -7 Waterf p.r. P.b.k. in air-satd. soln. contg. 88A364 
CHzCICHCIOOH + 'A- tert-BuOH 10% tert~BuOH and 1,1,2-

trichloroethane. 

'1.3'1.2 2,2'~AlIIlnob18(3~ethylbenzothlazollne-6-8ulfonate ion) 

CH9.CICHCIOO· + ABTS ....... 1.1 x 108 ~7 Water/ p.r. P .b.k. in air-satd. soln. contg. 88A364 
CH2CICHCIOO- + ABTS'+ tert-BuOH 10% tert-BuOH and 1,1,2~ 

trichloroethane. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- l s-l) pH Solvent Method Comment Ref. 

1.31 1,1-Dlchloroethylperoxyl-Contin ued 

1.,81.3 Bilirubin dlanlon 

CH2 CICHCIOO. + BR 2- - 1.9 X 108 11 Water/ p.r. P.b.k. at 590 nm in aerated soln. 89A901 
CH2 CICHCIOO- + BR·- tert-BuOH contg. 2.0 mol L -I tert-BuOH, 

CH2 CICHCl2 and bilirubin. 

1 • .81.4 Chlorpromazine, conjugate acid 

CH2 CICHCIOO· + CZH+ 1.4 X 108 5-{) Water/ p.r. P.h.k. in air-satd. soln. contg. 88A364 
CH2 CICHCIOO- + CZ·+ tert-BuOH 10% tert-BuOH and 1,1,2-

trichloroethane. 

1.31.6 Promethazine, conjugate acid 

CH 2 CICHCIOO· + PZH+ - 1.2 X 108 5-6 Water/ ,p.r. P.h.k. in air-satd. soln. contg. 88A364 
CH2 CICHCIOO- + PZ·+ te,t-BuOH 10% te,t-BuOH and 1,1.2-

trichloroethane. 

1.31.& Propyl 3,4,6-trlhydroxybenzoate 

CH 2 CICHCI00· + 3.6 X 108 Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 
(1I0)aCoH2C02CaH1 ....... tert-BuOH 10% tert-BuOH and 1,1,2-
CH2CICHCIOOH + trichloroethane. 
·O(OH)(O-)C6H2C02CaH7 

1.3R Dlch loro{ cyano )methylperoxyl 

1.88.1 Ascorbate Ion 

CCI 2 (CN)OO· + AH- - 1.2 X 108 -7 Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 
CCI 2(CN)OOH + ·A- tert-BuOH 10% tert-BuOH and 

trichloroacetonitrile. 

1.38.1 I,Z'-AzlnobI8(3-ethylbenzothlazollne-6-8ulfonate Ion) 

CCI2( CN)OO' + ABTS - 5.8 X 108 --7 Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 
CCI2(CN)OO- + ABTS'+ tert-BuOH 10% tert-BuOH and 

trichloroacetonitrile. 

1.38.3 Chlorpromadne, conjugate acid 

CCI2 (CN)OO' + CZH+ - 9.1 X 108 5·6 Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 
CCI2(CN)OO- + CZ·+ tert-BuOH 10% tert-BuOH and 

trichloroacetonitrile. 

1.38.4 Promethazine, conjugate acid 

CCI 2 (CN)OO· + PZH+ - 2.2 X 108 5-6/ Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 
CCI 2(CN)OO- + PZ·+ tert-BuOH 10% tert-BuOH and 

trichloroacetonitrile. 

1.38.6 Propyl 3,4,6-trlhydroxybenzoate 

CCI2(CN)OO· + (HO)aC6H2C02CaH7 1.9 X 107 5-6 Water/ p.r. P .h.k. in air-satd. soln. contg. 88A364 

- CCI2(CN)OOH + 1.1 X 109 8-9 tert-BuOH 10% tert-BuOH and 
·O(OH)(O-)CoH2C02CaH7 trichloroacetonitrile. 

'1.30 Carbox;y( dlchloro )nu:tlh;ylperox:;yl, anion 

1.3g.1 A8corbate Ion 

·OOCCI2C02- + AH- - 9.0 X 107 7 Water/ p.r. P .h.k. at 360 nm in air-satd. soln. 80A053 
HOOCCl2 C0 2 - + ·A- tert-BuOH contg. 30% tert-BuOH, 0.01 mol 

L - \ phosphate buffer, and 
CClaC02 -. 

1.39.1 Promethazine, conjugate acid 

·OOCCI2C0 2 - + PZH+ - 7.6 X 107 6 Water/ p.r. P.h.k. at 510 nm in air-satd. soln. 80A053 
-OOCCI2 C02 - + PZ·+ 5.7 X 107 7 tert-BuOH contg. 30% tert-BuOH, 0.01 mol 

L -\ phosphate buffer and 
CCI3COz -. 

1.lg.3 Phenoxlde Ion 

·OOCCI2COz - + C6 HsO- 104 X 107 I') Water/ p.r. P.h.k. at 400 nm in air-satd. soln. 80A053 
-OOCCI2 C02 - + CoHsO· tert-BuOH contg. 30% tert-BuOH and 

CClaC0 2 -
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TABLE 7. Rate constants for reactions of substituted alkylpE~roxyl radicals with inorganic and organic substrates-Contim~ed 

No. RadicalfReactant k (L mol- I s-I) pH Solvent Method Comment Ref. 

'T .39 Carboxy( dlehloro )methylperoxyl, anion-Continued 

'T .89.4 Tyrosine, negative Ion 

'OOCClzCOz- + TyrO- -+ 

-OOCClzCOz - + TyrO' 

'T .40 Dlehlorofluoromethylperoxyl 

1.6 X 107 

'T .40.1 Chlorpromazine, eonJugate add 

CFCI200' + CZH+ -+ CZ'+ + 1.2 X 108 

CFClzOO-

'T .41 I,Z-Dlehloro-l,Z,2-trlfluoroethylperoxyl 

'T .41.1 Aseorbate Ion 

CCIFzCCIFOO' + AH- -+ 

CCIF 2CCIFOOH + 'A-
6.9 X 108 

12 Waterf p.r. 
tert-BuOH 

2-PrOHf 
Waterf 
CFCla 

p.r. 

7 Waterf p.r. 
tert-BuOH 

'T .41.1 J,Z'-Alinobl.( 8-ethylbensothlazollne-6-sulfonate lon) 

CCIFzCCIFOO· + ABTS - 2.2 x 109 -7 Waterf p.r. 
CCIFzCCIFOOH + ABTS'+ tert-BuOH 

'T .41.8 Chlorpromazine, eonJugate add 

CCIF 2CCIFOO' + CZH+ - 1.8 x 109 5-6 Waterf p.r. 
CCIF 2CCIFOO- + CZ'+ tert-BuOH 

'T .41.4 Promethazine, eonJugate add 

CCIF 2CCIFOO' + PZH+ -+ 1.2 x 109 5-6 Waterf p.r. 
CCIF 2CCIFOO- + PZ'+ tert-BuOH 

'T.41.6 Propyl 3,4,6-trlhydroxybenzoate 

CCIF 2CCIFOO' + 
(HO)aCoHzCOzCaH7 -+ 

CCIF zCCIFOOH + 
·O( OH)( 0 -)C6HzCOzC aH7 

'T.42 Trlehloromethylperoxyl 

'T.n.l Chlorite Ion 

CClaOO' + CIO~ -+ CClaOO- + 
CI02' 

'T.42.2 lron(ID) deuteroporphyrln, 

CClaOO' + DPDMEFe ll1 
-+ 

CClaOO- + !DPDMEFelllj'+ 

'T .42.3 lron(ID) deuteroporphyrln, 

CCI300' + 
DPDMEFe" I(HOCH(CH3)z)2 -+ 

CCI3 00- + 
!DPDMEFelll(HOCH(CHa)z)zl·+ 

1.4 x 108 5-6 Water/ 
2.0 x 109 8 .. 9 tert-BuOH 

t.4 X t07 7 Wat.prj 
2-PrOH 

dimethyl ester 

1.2 X 107 CCl 1 

dimethyl ester, (2-propanol)z 

2.3 X 108 <3 Waterf 
2-PrOH 

p.r. 

pr 

p.r. 

p.r. 

P.h.k. at 400 nm in air-satd. soln. 80A053 
contg. 30% tert-BuOH and 
CClaC02 -

P.h.k. at 525 nm in air-satd. soln. 87A173 
contg. 60% 2-PrOH and 10% 
CFCI 3 · 

P .h.k. in air-satd. soln. contg. 
10% tert-BuOH and 1,1,2-
tdchloro-l,2,2-trifluoroethane; 

mixed radicals including 
CClzFCF zOO'. 

P.h.k. in air-satd. soln. contg. 
10% tert-BuOH and 1,1,2-
trich loro-l, 2 ,2-trifl uoroethane; 
mixed radicals including 
CCl 2FCF zOO·. 

P .h.k. in air-satd. soln. contg. 
10% tert-BuOH and 1,1,2-
trichloro-l, 2, 2-trifl uoroethane; 
mixed radicals including 

CCl2FCF 2°°'· 
P. h.k. in air-satd. soln. contg. 
10% tert-BuOH and 1,1,2-
trichloro-1,2 ,2-trifl uoroethane; 
mixed radicals including 
CCl2FCF zOO'. 

88A364 

88A364 

88A364 

88A364 

P.b.k. in air-satd. soln. contg. 88A364 
10% tert-BuOH and 1,1,2-
trichloro-l, 2, 2-trifl uoroethane; 
mixed radicals including 
CClzFCF zOO'. 

Ph k ,,-t. :lflO nm in air-sat.d !loIn RRA2g1 

contg. 40% 2-PrOH and 0.1 mol 
L- 1 CCI-\. 

P.h.k. at 660 nm in air-satd. soln. 84A178 

P.b.k. at 660 nm in air-satd. soln. 
contg. 50% 2-PrOH, 0.2-0.3 mol 
L -I CCl 1 and 2 X 10-:3 mol L-\ 
HCI0 4; k = 2.5-2.6 X 108 in 0.23 
and 1.16 mol L -\ HCI0 4 • 

84A178 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-l) p. i Solvent Method Comment Ref. 

'1.41 Trlehloromethylperoxyl-Continued 

7.42.3 Tron(m) dcout,eroporphyrln, dimethyl ester, (2-pl·opanol).-Continued 

-1 X 107 2-PrOH p.r. 

'1.42.4 Iron(m) deuteroporphyrln IX (2-propoxy)(2-propanoI) 

CClaOO' + 2.5 X 108 12.7 Water/ 
DPFe lllOCH(CHa)2(HOCH(CHab) - 2-PrOH 

'1.42.6 6,10,16,20-TetraphenylporphlnatogalIlum(m) Ion 

CClaOO· + G",TPP+ -. CCI;iOO- + 1.& x 108 

!GaTpp]·2+ 

p.r. 

p.r. 

P.b.k. at 660 nm in air-satd. soln. 84A178 
contg. 0.2-0.3 mol L -1 CCI" and 
2.3 X IO-a mol L -I HCIO". 

P.b.k. at 700 nm in air-satd. soln. 84A178 
contg. 50% 2-PrOH, 0.2-0.3 mol 
L -I CCI", and 0.05 mol L- 1 

NaOH. 

P.h.k. i:l.t. 700 nm in i:l.ir-ei:l.t.d. CCI" 87A070 

soln. contg. GaTPP. 

'1.41.8 1,8,'1 ,S,II,18,1 'I ,IS-0ctaethylporphlnato( carbonyl)eyanoruthenlum(ll) Ion 

CClaOO' + Ru(OEP)(CO)(CN)+ - 8 X 108 CHaCN/ p.r. P.b.k. in aerated soln. of 
CClaOO- + Ru(OEP·"t)(CO)(CN)"t CCI" acetonitrile/CCI" 1:1 satd. with 

NaCN. 

1.5 X 109 
CHsCN/ p.r. P.b.k. in aerated soln. of 
CCI 4 / H2 O acetonitrile/CCl.1 1:1 conte:. 10% 

water and NaCN. 

'I.U.'I Sulfite Ion 

9ClaOO' + SOa2- -- CClaOO- + 8 x 106 8 Water/ p.r. C.k. in air-satd. soln. contg. 40% 
SOa- 2-PrOH 2-PrOH and 0.1 mol L - 1 CCI,,; 

reI. to k(CClaOO' + 4-
CHaOCoH.,OH) = 3.4 X 106

. 

'I.12.S 6,10,16,20-Tetraphenylporphlnatozinc(n) 

CClaOO' + ZnTPP -- CClaOO- + 7.0 X 108 2-PrOH/ p.r. P.b.k. at 700 nm in air-satd. soln. 
[ZnTPP]'+ Water contg. 68% 2-PrOH, CCI" and 

(1-4) X 10-" mol L -1 porphyrin. 

1.2 X 109 CCl4 p.r. P.b.k. at 660 nm in CCI" soln. 
satd. with oxygen. 

1.7 X 109 CCl 4 p.r. P.b.k. at 700 nm in air-satd. CCl" 
soln. contg. 3-30 x 10-5 mol 
L -I ZnTPP. 

1.6 X 109 Cyclohexane/p.r. P .b.k. at 700 nm in air-satd. soln. 
Cel 4 contg. 10% CCl" and 3-30 X 

10-5 mol L - I ZnTPP. 

3.0 X 101) Cyclohexene/p.r. P.b.k. at 700 nm in air-satd. soln. 
CCl 4 contg. 10% CCI" and 3-30 X 

10-5 mol L -1 ZnTPP. 

1.2 X 109 Acetonitrile/ p.r. P.h.k. at 700 nm in air-satd. soln. 

CCI" contg. 10% CCI .. and 3-30 X 

10-5 mol L- 1 ZnTPP. 

4.0 X 108 Acetone/ p.r. P.b.k. at 700 nm in air-satd. soln. 
cel 4 contg. 10% Cel,! and 3-30 Y 

10-5 mol L -I ZnTPP. 

2.6 X 108 2-PrOH/ p.r. P.b.k. at 700 nm in air-satd. soln. 

CCI" contg. 10% CCI" and 3-30 X 

10-5 mol L -I ZnTPP. 

7.7 X 107 DMSO/ p.r. P.b.k. at 700 nm in air-satd. soln. 
CCl 4 contg. 10% CCL, and 3-30 X 

10-5 mol L -1 ZnTPP. 

'1.42.0 5,10,15,10.Tetraphenylporphlnatozinc(n) pyridine complex 

89A084 

89A084 

86A291 

85A038 

84A090 

86A426 

86A426 

86A426 

86A426 

86A426 

86A426 

86A426 

CClaOO' + ZnTPP(py) - CClaOO- 3.5 X 107 Cyclohexane/p.r. 
+ (ZnTPP(py)]·+ CCl.I 

P .b.k. at 700 nm in air-satd. soln. 86A426 
contg. 10% CCI 4, 1% pyridine 
and 3-30 X 10-5 mol L- 1 

ZnTPP. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-1) pH Solvent Method Comment Ref. 

'.4:2 Trlehloromethylperoxyl-Continued 

, ... 2.10 6,1 O,16,JO-Tetrakls( .-pyrldyl)poJ'phtnatozlnc(ll) 

CCI300' + ZnTpyP -I> CCI300- + 2.0 X 107 

[ZnTpyPj'+ 
2-PrOH/ 
Water 

p.r. 

7 .42.11 6,10,16,20-Tetrakls(1-methylpyrldlnlurn-4-yl)porphlnatozlnc(ll) Ion 

CClaOO' + ZnTMpypH ..... 
CClaOO- + [ZnTMpyPj'o+ 

Waterf 
2-PrOH 

'.42.12 6,10,16,20-Tetrakls(2-hydroxyphenyl)porphlnatozlnc(ll) 

CCIIlOO' + ZnT(o-HOP)P -+ 1.2 X 101) 7 Water/ 
CCI:~OO- + !ZnT(o-HOP)Pj.+ 2-PrOH 

'1.42.13 6,10,16,20-Tetrakls( 3-hydpoxyphenyl)popphl~at-=-dne(II) 

CClaOO' + ZnT(m-HOP)P ...... 1.5 x 10!} 7 Waterf 
CCl:\OO- + IZnT(m-HOP)Pj'+ 2-PrOH 

7 .42.14 6,10,16,20-Tetrakls(4-hydroxyphenyl)porphlnatozlnc(ll) 

CClaOO' + ZnT(p.HOP)P ...... 1.7 x 101} 7 Waterf 
CCI:{OO- + [ZnT(p-HOP)Pj'+ 2-PrOH 

p.r. 

p.r. 

p.r. 

p.r. 

'.42.16 6,10,16,20-Tetrakls( 4-sulfonatophenyI)porphinatozincate(ll) ion 

001:\00- I ZnTPPS1- ~ 001:\00-

+ [ZnTPPSj·3-

7.42.16 Arachidonic acid 

CCI:~OO' + 7.3 X 106 

CHa( CH 2) a( CH 2CH=CH) -1 (CH2 ) aC02H 

'.(2.1,. Ascorbate Ion 

CClaOO' + AH- ..... CClaOOH + 'A - 9.1 X 108 

,. .42.18 Ascorblc acid 

2.0 X 108 

1.6 X 108 

1.1 X 108 

5.8 X 108 

1.3 X 108 

1.1 X 10 I'! 

CCIJOO' + AH2 ..... CCl300H + ·A - 1.4 X 107 

9.9 X 106 

3.1 X 106 

7 
7 

7 

7 

Wo.tcr/ 

2-PrOH 
p.r. 

Water f p.r. 
tert-BuOH 

Water p.r. 

Waterf p.r. 
tert-BuOH 

Water/ 
2-PrOH 

Water/ 
2-PrOH 

2·PrOH/ 
Water 

Water/ 
2-PrOH 

p.r. 

p.r. 

p.r. 

p.r. 

P.b.k. at 700 nm in air-satd. soln. 85A038 
contg. 68% 2-PrOH, CCl 4 and 
(1-4) X 10--1 mol L -1 porphyrin. 

P .b.k. at 690-700 nm in air-satd. 85A038 
soln. contg. 50% 2-PrOH, CCI" 
and (1-4) X 10- 4 mol L- 1 

porphyrin. 

P .b.k. at 680 nm in air-satd.soln. 86A242 
contg. ,-50% 2-PrOH, -2% CCI-j 
and 2 X 10-3 mol L -I phosphat':'! 
buffer. 

P .b.k. at 680 nm in air-satd. soln. 86A242 
contg. --50% 2-PrOH, --2% CCI.j 
and 2 x 10-a mol L - 1 phosphate 
buffer. 

P .b.k. at 680 nm in air-satd. soln. 86A242 
contg. '-50% 2-PrOH, --2% CCI., 
and 2 X 10-3 mol L -) phosphate 
buffer. 

P.b.k. o.t 600700 nm in air oo.td. SSA038 

soln. contg. 45% 2-PrOH, CCL, 
and (1-4) X 10- 4 mol L- 1 

porphyrin. 

C.k. in air-satd. soln. contg. 50% 83A364 
tert-BuOH and 0.1 mol L -I CCl.,; 
reI. to k(CCI 300· + ABTS) 1.9 
X lUI}. 

P .b.k at 360 nm in air-satd. soln. 89A165 
contg. 5% 2-PrOH and 0.02% 

CCl.,. 

P.b.k. at 360 nm in air-satd. soln. 80A053 
contg. 30% tert-BuOH and 0.01 
mol L -I phosphate buffer and 
CCl" (measured in two different 
laboratories) . 

P.b.k. in oxygen-satd. soln. contg. 89A019 
48% Z-PrOH and 4% eel". 

P .b.k. at 360 nm in air-satd. soln. 89A384 
contg. 12% and 50% 2-PrOH, 
respectively, and 1% CCI.j. 

P. b.k. at 360 nm in air-satd. soln. 89A384 
contg. 67% 2-PrOH and 10% 
CCLI · 

P .b.k. at 360 nm in air-satd. soln. 89A384 
contg. 12%, 30% and 50% 2-
PrOH, respectively, and 1% CCI.j. 
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TABLE 7. Rate constants for reactions of substituted alky1l,eroxyl radicals with inorganic and organic substrates-Contiflued 

No. Radical/Reactant k (L mol- 1 S-I) pJJ Solvent Method Comment Ref. 

T .4:1 Tl'lehlol'omethylpel'oxyl-Continued 

" .• '.1" ARr.orhl~ aeld-Continued 

1.8 X 106 2-PrOH/ p.r. P.b.k. at 360 nm in air-satd. soln. 89A384 
Water contg. 67% 2-PrOH and 10% 

CCI 4 · 

".41.10 1,1'-ABlnobI8(3-ethylbenzothlaBollne-6-Bulfonate Ion) 

CClaOO' + ABTS - CCI300- + 1.2 X 10° Water/ p.r. P. b.k. at 415 om in air-satd. soln. 84A266 
ABTS'+ 2-PrOH/ contg. 33% 2-PrOH, 16% 

Acetone acetone, 0.1 mol L -I CCl 4, and 
ABTS. 

1.9 x 10° 6.6 Water/ p.r. P.b.k. at 415 nm in air-satd. soln. 82A196 
tert-BuOH contg. 20% tert-BuOH and 10-2 

mol L- 1 CC1 4 • 

'1.42.10 Bilirubin dian Ion 

CCI300' + BR2
- - CCI300- + 2.2 x 10° 11 Water/ p.r. P.b.k. at 590 nm in aerated soln. 89A90l 

BR'- tert-BuOH contS. 2.0 mol L -1 tert-BuOH, 
CCLI and bilirubin. 

T.n.ll I-Iert-Butyl-4-hydroxy anisole 

CClaOO' + ArOH - ArO- + 3.8 x 107 CCl-1 p.r. P .b.k. in air-satd. soln. 82Z341 
CCI:iOOH 

'I.n.11 ~-Cal'otene 

CClaOO' + car - CClaOO- + car'+ 1.5 x 10° Water/ p.r. D.k. at 450 and 500 nm in air- 81A036 
tcr6-BuOH sa.td. soln. contg. 50% tcr6-BuOH 

and 0.1 mol L - I CCJ 4 • 

'1.41.18 Chlorpl'omazlne, eonJugate aeld 

CClaOO· + CZH+ - CZ·+ + 1.9 x 107 2-PrOH/ p.r. P.b.k. at 525 nm in air-satd. soln. 87A173 
CCI3OO- CCI4 contg. 50% CCI4 • 

2.9 X 107 2-PrOHf p.r. P .h.k. at 525 nm in aiN~atd. soln. 87A173 
CCl., contg. 10% CCI 4 • 

7.2 x 107 2-PrOH/ p.r. P.b.k. at 525 nm in air-satd. soln. 87A173 
Water/ contg. 60% 2-PrOH, and 10% 
CCl 4 CCI 4• 

6.7 X 108 Water/ p.r. P.b.k. at 525 nm in air-satd. soln. 87A173 
2-PrOH contg. 33% 2-PrOH, and 0.5% 

CCI4 • 

1.0 x 10° Water/ p.r. P.b.k. at 525 nm in air-satd. soln. 87A173 
2-PrOH contg. 11% 2·PrOH, and 0.1% 

CC1 4 · 

5.7 x 108 5.4 Water/ p.r. P.h.k. at 525 nm in air·satd. soln. 87A480 
2-PrOH contg. 40% 2-PrOH and CCI 4 · 

1.5 x 10° l'·6 Water/ p.r. P.h.k. in air·satd. soln. contg. 88A364 
tert-BuOH 10% tert-BuOH a.nd ca.rbon 

tetrachloride. 

,. .12.14 Cholestel'ol 

CClaOO' + C27H460 - -6 X 105 1 Water/ p.r. C.k. in air·satd. soln. contg. 50% 85A341 
2·PrOH 2-PrOH, 2-3% CCI." 0.1 mol L- 1 

HCI0 4 and 0.5-1 x 10-4 mol L- 1 

Fe"I deuteroporphyrin dimethyl 
ester; reI. to k(CL:taUO' + 
DPDMEFe lll ) = 2.5 X 10°. 

1.41.26 Cyelohexane 

CClaOO- + c.C6 H 12 - 1 X 103 CCI4 p.r. C.k. in a.ir-satd. CCl.t soln. contg. 87A070 
cyclohexane; reI. to "(CClaOO' + 
ZnTPP(py) = 3.5 x 107

• 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. RadicalJReactant k (L mol-I S-I) pH Solvent 

'1.42 TrlehloromethyJpel'oxyl-Continued 

'1.,n.26 Cyelohexene 

CCI:PO· + c~C6H 10 -4 X 105 

'1.12.2'1 2'-Deoxyadenoslne 6'-monophosphate 

CClaOO' + dAMP -4 < 1 X 105 

'1.42.28 Deoxyguanoslne G'-monophosphate 

CClaOO' + dGMP .... --6 x 105 

'1.42.29 1,4-Dlaza.bleyelo[2.2.2joetane 

7 

7 

WaterJ 
2-PrOH 

WaterJ 
2-PrOH 

Method Comment Ref. 

p.r. 

p.r. 

p.r. 

C.k. in air-satd. CCl .. soln. contg. 87A070 
cyclohexene; reI. to ~CCI300' + 
GaTPP) = 1.5 x 10 . 

87C024 

87C024 

CClsOO' + DABCO -4 CC1300- + 1.2 X 107 

DABCO'+ 
WaterJ p.r. P.b.k. at 270 and 460 nm in air- 81A036 

'1.42.80 9-Dlazofluol'ene 

CClaOO' + C JaHaN 2 ..... 

'1.42.31 2,6-Dl-tert-buty 1-4-methylphenol 

CCI300' + DTBMPhOH .... 6.1 x 106 

DTBMPhO' + CCl 3 00H 

'1.42.32 2,4-Dl-tert-butylphenol 

CClaOO' + [(CH3bC12C6HsOH -4 

[(CHahCbC6H30- I CC1300H 
2.7 X 106 

tert-BuOH 

WaterJ 
2-PrOH/ 
Acetone 

'1 •• 2.33 2,3-Dlmethyl-4-dlmethy lamlno-l-pheny 1-3-pYI'lt.zolln-6-one 

CClaOO' + AP ..... CClaOO- + AP'+ 4.9 X 108 '~f Water 

'1.42.34 2,3-Dlmethyllndole 

CClaOO' + 2,3-Me2InH --

7.4:1.36 z,a-Dlmef,hyl- .l-phenyl-3-pYl'azolln-b-one 

CClaOO' + AT ..... 

'1.42.36 3,4-Dlmethy 1-2-pyl' azolln-6-one 

CClaOO' + DMPZO ..... [DMPZOj' + 4.3 X 107 

CClaOOH 

'I.,n.a'l Dimethyl sulflde 

CClaOO' + CHaSCHa ..... CClsOO- + 1.3 X 108 

(CHa)2S'+ 

'I.U.38 2,G-Dlphenylfuran 

CClaOO' + DPF .-. CClaOO- + 6 X 107 

DPF·+ 

'1.n.39 Ethyl 2-hydroxyethyl sulflde 

CClaOO' + C 2H5SCH2CH20H ..... 4.0 x 107 

CCI~OO- + [CoH!;SCHoCHoOHj'+ 

-6 

7.0 

Water/ 
2-PrOH 

Water 

Water 

WaterJ 
tert-BuOH 

WaterJ 
tert-BuOH 

WaterJ 
2-PrOH 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

satd. soln. contg. 40% tert-BuOH 
and 0.1 mol L -1 CCl ... 

C.k. in air-satd. soln. contg. 33% 84A266 
2-PrOH and 16% acetone; reI. to 
k(CCI:iOO' + ABTS) 1.2 X 

109
. 

P.b.k. in air-satd. soln. 

P.b.k. in air-satd. soln. 

P .b.k. in air-satd. soln. contg. 
tert-BuOH and CCl". 

82A452 

82A452 

88A305 

P.b.k. in oxygen-satd. soln. contg. 89A208 
48% 2-PrOH and 4% CCl .. ; 
Iot:doction lllCloillly by Il:I.UkClol CIoUUII.j 

one-electron oxidation is 32% in 
neutral, 28% in basic, 89% in 
acidic soln. 

No reaction obs.; air-satd. soln. 88A305 
contg. tert-BuOH and CCI ... 

P .b.k. in air-satd. soln. contg. 85A390 
CCI .. ; pKa = 8.9. 

P.b.k. at 465 nm in air-satd. 85A123 
soln. contg. 30% tert-BuOH, 3 X 

10-2 mol L -I CCI .. and 10-"-
10-2 mol L -1 sulfide. 

P .b.k. at 410 and 465 nm in air- 81A036 
satd. soln. contg, 40% tert-BuOH 
and 0.1 mol L -/ CCI-j. 

P,b.k. at 480 nm in air-satd. soln. 85A123 
contlt. 30% 2-PrOH. 3 x 10-2 

mol L -1 CCl .. and 10-"_10-2 mol 
L -/ sulfide. 
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TABLE 7. Rate constants for reactions of suhstituted alkylpt.!foxyl radicals with inorganic and organic suhstrates-Continued 

No. Radical/Reactant k (L mol-I S-I) pH Solvent Method Comment Ref. 

'1.41 Tl'lchlol'omethylpel'oxyl-Continued 

'1.41.40 1-Ethylthlo-B-Iodopl'opane 

CClaOO' + C2Hr;S(CH2hI - 1.4 x 108 4 Water/ p.r. P .h.k. in air-satd. soln. contg. 88B057 
[C2Hr;S(CH2bIj'+ + CClaOO- 2-PrOH 30% 2-PrOH and 0.1% CCI 4• 

'1.41.41 Glutathione 

CClaOO' + GSH - 3 X 106 7 Water p.r. C.k.; reI. to k(CClaOO' + TrpH) 88A251 
= 8.9 x 107

. 

'1.41.41 Hexamethylbenzene 

CClaOO' ~ C6(CHa)6 - CClaOOH + 7.5 X 104 CCI 4 p.r. C.k. in air-satd. CCI" soln. contg. 87A070 
C 6 ( CHa),,( CH2) hexamethylbenzene; reI. to 

k(CClaOO' + GaTPP) = 1.5 x 
lOs. 

'1.41.4-8 Histidine 

CClaOO' + His - 2.5 X 106 7 Water p.r. C.k.; reI. to k(CClaOO· + TrpH) 88A251 
= 8.9 X 107

. 

'1.U.44 Hydl'oqulnone 

CCIaOO' + l,4-C6U,,(OH)2 - 1.0 X 10" 7 Water/ p.r. P .h.k. at 430 nm in air-satd. soln. 86A291 
CClaOOH + 4- -OCnH.,O· + H+ 2-PrOH contg. 40% 2-PrOH and 0.1 mol 

L- 1 CCl. •. 

6.5 X 106 Water/ p.r. P.h.k. in oxygen-satd. soln. contg. 89A019 
2-PrOH 48% 2-PrOH and 4% CCI 4. 

4.1 X 107 Water/ p.r. P.h.k. in oxygen-satd. soln. contg. 89A019 
2-PrOH 25% 2-PrOH and 4% CCI". 

'1.41.46 6-Hydroxy-l,4-dlmethylearbaJlole 

CClaOO' + C 14H 1aNO - 8.3 X 108 Water p.r. 83A392 

'1.41.46 6-Hydl'oxy-Z,6,'1,8-tetl'amethylehl'oman-2-cal'boxylate Ion 

CClaOO' + TxOH- - CClaOO- + 5.8 x 108 -4 Water p.r. P.h.k. at 420 nm in air/CCLt 89A384 
HTxO' satd. soln. 

3.7 x 108 7 Water/ p.r. P.h.k. in air-satd. soln. contg. 88A436 
tert-BuOH 40% tert-BuOH, 10-2 mol L - \ 

CCl 4 and 0.01 mol L -\ Trolox C. 

3.2 x 108 -4 Water/ p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
4.5 x 108 MeOH contg. 10%, 25% and 50% 
3.6 x 108 MeOH, respectively, and 1% 

CCI 4 • 

1.3 X 108 -4 MeOH/ p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
Water contg. 76% MeOH and 1% CCI". 

3.2 X 108 '-4 Water/ p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
1.6 X 108 2-PrOH contg. 20% and 50% 2-PrOH, 

respectively, and 1% CCI". 

4.8 X 107 4 2-PrOH/ p.r. P .h.k. at 420 nm in air-satd. soln. 89A384 
Water contg. 80% 2-PrOH and 1% 

CCl". 

6.2 X 108 
'. ~ Water/ p.r. P.h.k. at 420 nm in air-satd. soln. S9A384 

4.0 X 108 Dioxane contg. 10%, 30% and 50% 
2.6 x 108 dioxane, respectively, and 1% 

CCl.t · 

7 X 107 -4 Dioxane/ p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
Water contg. 90% dioxane and 1% 

CCI". 

2.7 X 108 Formamide p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
contg. 1% CCI". 

8.0 x 107 Pyridine p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
contg. 10% CCI". 

4.6 x 107 Ethylene p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 

glycol contg. 3% CCl". 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

========================================= 
No. Radical/Reactant Method Comment Ref. 

'1.42 Trlchloromethylpel'oxyl-Continued 

'T.n ... " R-lIydl'oxy-2,6,'T,8-tet.ramethylehroman-2-earh!)·cyJate lon-Continued 

4.6 X 107 CCI 4 p.r. P .h.k. at 420 nm in air-satd. soln. 89A384 
contg. 5% acetone. 

3.1 x 107 MeOH p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
contg. 1% CCI 1 . 

2.1 x 107 2-PrOH p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
contg. 10% CCI1 . 

2.1 x 107 terl-BuOH p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
contg. 10% CCI 1 . 

2.1 x 107 Dimethyl- p.r. P.h.k. at 420 nm in air-satd. soln. 89A384 
formamide contg. 10% CCI 4 . 

1.5 x 107 Dioxane p.r. P .h.k. at 420 nm in air-satd. soln. 89A384 
contg. 10% CC11 . 

1.4 x 107 Et.hyl p.r. P.b.k. a.t 420 nm in a.ir-3atd. eJoln. S9A384 

ether contg. 10% CCI<j. 

1.2 x 107 CH:1CN p.r. P .b.k. a.t 420 nm in air-satd. soln. 89A384 
contg. 10% CC11 . 

9.2 x 106 Acetone p.r. P .b.k. at 420 nm in air-satd. soln. 89A384 
contg. 10% CCI1 . 

'T.n.4'T 5-Hydroxytryptophan, eonjugate base 

CCI;300- + ti· -OT, pII -, CCI;300- 6.0 x 108 HI Water/ p.l. P.L.k. dL 400 11111 ill ... ir-:;d.LJ. :;vlu. BOA291 
+ 'OTrpH 2-PrOH contg. 40% 2-PrOH and 0.1 mol 

L- 1 CC1 4 -

'T.&2.48 6-Hydroxyt.ryptop han 

CCI300· + 5-0HTrpH - 1.5 x 108 7 Water/ p.r. 87C024 
2-PrOH 

'T.-~U.4g Indole 

CCI 300- + InH .... 1.0 x 108 Water/ p.r. P.h.k. iq oxygen-sa.td. soln. contg. 89A208 
2-PrOH 48% 2-PrOH and 4% CCL,i 

reaction mainly by radical addn.; 
one-electron oxidation is 15% in 
neutral, 17% in basic, 60% in 

acidic soln. 

'T.42.60 Isobarbltul'ate Ion 

CCI3 00' + IBO - - 6.5 X 107 7 Water/ p.r. 87C024 
2-PrOH 

'T.41.61 Linoleic add 

CC1300- + LH - 3.9 x 106 Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 
tert-BuOH tert-BuOH and 0.1 mol L -I CCLli 

reI. to k(CCI 300· + ABTS) 1.9 
x lOll. 

S X 105 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
Z-PrOH Z-PrOH, Z-3% eel", 0.1 mol L- 1 

HClO", and 0.5-1 X 10-1 mol 
L -I Fe"i deuteroporphyrin 
dimethyl ester; reI. to k(CCl;\OO· 
f DPDMEFc lll ) = 2.6 >< lOR. 

'T.1:2.52 Llnolenle add 

CC1300- + 7.0 X 106 Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 
CH3 ( CH2CH=CH)a( CH2hC02 H ..... tert-BuOH tert-BuOH and 0.1 mol L -I CCI 1; 

reI. to k(CCI;\OO' + ABTS) 1.9 
x lOll. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie (L mol- l s-l) pH Solvent Method Comment Ref. 

T.4:1 Trlehloromethylperoxyl-Continued 

T.-tZ.62 ',Inolenlc acid -Continued 

1.1 X 106 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% CCI 4 , 0.1 mol L- 1 

Helo", ::tnd 05_1 )( 10- 4 mol 
L - t Fe'" deuteroporphyrin 
dimethyl ester; reI. to k(CCI:1OO' 
+ DPDMEFelll

) = 2.5 x 108
. 

'1.U.63 Methionine 

CClaOO' + Met - 2.9 x 10' 11] Water/ p.r. C.k. in air-satd. soln. contg. 30% 85A123 
2-PrOH 2-PrOH, 3 x 10-2 mol L -I CCI 4 

and 10- 4-10- 2 mol L- 1 

methivuine; reI. tv k(COI 300- + 
ABTS) = 1.9 X 109

• 

'1.4:2.64: 4:-Methoxybenzenethlol 

CCI300' + CH30CoH1SH - 5 X 107 3-6 Water/ p.r. P.b.k. at 530 nm in air-satd. soln. 86A550 
CClaOOH + CHaOC6 H.tS· 2-PrOH contg. 23% 2-PrOH, 0.7 mol L- 1 

acetone and 2.0 X 10-2 mol L- 1 

CCI 4; pH dependent; pKa of thiol 
= t>.8. 

'1.42.66 4-Methoxybenzenethlolate Ion 

CClaOO' + CH30C6 H4S- - 8.2 X 108 10- Water/ p.r. P.b.k. at 530 nm in air-satd. soln. 86A550 
CClaOO- + CH3OC 6H1 S' 12 2-PrOH contg. 23% 2-PrOH, 0.7 mol L- 1 

acetone and 2.0 X 10-2 mol L- 1 

CCI1; pH dependent. 

'1.4:2.6ft 4:-Methoxyphenol 

CClaOO· + 4-CH30C6 H40H - 3.4 X 106 7 Water/ p.r. P.h.k. at 420 nm in air-satd. soln. 86A291 
CCI300H + 4-CH3OC6 H 4O· 2-PrOH contg. 40% 2-PrOH and 0.1 mol 

L- J CCI4 · 

<8 X 106 CCI 4 p.r. P.h.k. at 420 nm in oxygen-satd. 84A090 
CCI4 soln. 

'1.U.6'1 4-Methoxyphenoxlde Ion 

CCI:{OO· + 4-CH30C6 H40- - 8.2 X 108 H· Water p.r. P.b.k. at 390-430 nm in air-satd. 89A384 
CCI300- + 4-CH3OCoH40· U soln. contg. 5% acetone and 5% 

2-PrOII, :sa.td. wit.h 001 1 , 

'1.42.68 I-Methyllndole 

CCI300· + I-Meln - 1.1 X 108 Water/ p.r. P.b.k. in oxygen-satd. soln. contg. 89A208 
2-PrOH 48% 2-PrOH and 4% CCI 4; 

reaction is 51% one-electron 
oxidation as well as radical addn. 

'1.42.69 2-Methy IIndole 

CCI300' + 2-MelnH - 6 X 108 Water/ p.r. P.b.k. in oxygen-satd. soln. contg. 89A208 
2-PrOH 48% 2-PrOH and 4% CCI 4; 

reaction is mainly by radical 
addn.; one-electron oxidation is 
26% in ncmtnl, 21% in b~gi~, 

and 58% in acidic soln. 

'1.42.ftO 3-Methyllndole 

CCI 300' + 3-MelnH - 9 x 108 Water/ p.r. P.b.k. in oxygen-satd. soln. contg. 89A208 

2-PrOH 48% 2-PrOH and 4%CC11 i 
reaction is mainly by radical 
addn.; one-electron oxidation is 
17% in neutral or basic, and 77% 
in acidic soln. 

'1.n.ftl Methyl 6-( methylthlo )norbornane-2-carboxyla1.e 

CCI 300· + CHaS(NB)C0 2CH3 - 2 X 107 Water/ p.r. P.b.k. at 490 nm in air-satd. soln. 87B097 

CCI300 - + R2S· + tert-BuOH contg. 30% tert-BuOH and 1% 
CC10\. 
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TABLE 7. Rate constants for reactions of substituted alkylJ.eroxyl radicals with inorganic and organic substrates-Contir ued 

No. Radical/Reactant k (L mol- I s-I) pH Solvent Method Comment Ref. 

'1.42 Tl'lchlol'omethylpel'oxyl-Continued 

l' .4Z.fJZ Methyl 8-(methylthlo)pl'oplonate 

CCI 300' + CHaSCH2CH2C02CHa -+ 7 X 107 Water/ p.r. P.h.k. at 490 nm in air-satd. soln. 87B097 
CClaOO- + tert-BuOH contg. 30% tert-BuOH and 1% 
[CHI)~CHzc!Hzc!Ozc!H31' + CCl~. 

1'.4Z.fJ3 4-Methylphenoxlde Ion 

CCI 300' + 4-CH 3C6 H 40- -+ 2.2 X 108 11- Water p.r. P .b.k. at 390-430 nm in air-satd. 89A384 
CCI 300- + 4-CH3 CoH .. O· 12 soln. contg. 5% acetone and 5% 

2-PrOH, satd. with CCl .. ; ku/ k[) 
= 2.0. 

l' .42.84 fJ-(Methylthlo )nol'bol"nane-2-cal'boxyllc add 

CCl"OO~ + CH3S~B)COzH ... 3 x 108 W:tt'~T/ PI' Phk in aiT-~at.o soln cont,g. ~'7HOQ'7 

CCl;iOO + R 2S' tert-BuOH 30% tert-BuOH and 1% CCI". 

l' .40Z.fJ6 8-{Methylthlo )proplonlc acid 

CClaOO' + CH3SCH2CH2C0 2H ... 1 X 108 Water/ p.r. P.b.k. in air-satd. soln. contg. 87B091 
CClaOO- + R 2S'+ tert-BuOH 30% tert-BuOH and 1% CCLt. 

'1.42.66 I-Methylul'acll 

CCI 300' + I-MeU -+ <I x 105 Water/ p.r. 87C024 
2-PI'OH 

1'.t2.fJ'1 Metlazlnlc add, conjugate base 

CCI300' + MZ- -+ CClaOO- + 1.3 x IOU Water/ p.r. P.b.k. at 530 nm in air-satd. soln. 83G216 
MZ' 2-PrOH/ contg. 30% 2-PrOH, 10% 

Acetone acetone, and 0.04 mol L -ICCLt. 

l' .42.68 Oleic add 

CClaOO' + 1.7 X 106 Water/ p.r. C.k. in air-satd. soln. contg. 50% 83A364 
CH,,(CHz)7CH=CH(CH,J7COzH ... tL>,.t-BuOH tL>,.t-BuOH and 0.1 mol L -1 CCI.,: 

reL to Ic(CCI 300' + ABTS) = 1.9 
X 1011. 

4 X 105 Water/ p.r. C.k. in air-satd. soln. contg. 50% 85A341 
2-PrOH 2-PrOH, 2-3% CCl .. , 0.1 mol L- 1 

HClO", and 0.5-1 X 10- 1 mol 
L -\ Felli deuteroporphyrin 
dimethyl ester; reL to Ic(CClaOO' 
+ DPDMEFelll

) = 2.5 X 108 . 

1'.402.fJU Phenol 

CClaOO' + CoHoOH -+ CClaOOH + < 1 X 105 7 Water/ p.r. P .h.k. at 400 nm in air-satd. soln. 87A480 
CoHr,O' 2-PrOH contg. 40% 2-PrOH and CCl ... 

<7.5 x 104 
CCl" p.r. P.b.k. at 400 nm in oxygen-satd. 84A090 

CCI" soln. 

'1.42.'10 Phenoxlde Ion 

CClaOO' + CoHsO- -+ CCI 300- + 2.3 X 108 l:~ Water/ p.r. P.b.k. at 400 nm in air-satd. soln. 80A053 
CoHsO' tert-BuOH contg. 30% tert-BuOH and CCI". 

2.0 x 108 Water/ p.r. P .b.k. in oxygen-satd. soln. contg. 89AOl9 
2-PrOH 48% 2-PrOH and 4% CCl,t. 

9.6 X 100 11- Water p.r. P.h.k. at 390-430 nm in air-satd. 89A384 
n soln. contg. 5% acetone and 5% 

2-PrOH, satd. with CCI". 

'1.42.1'1 Pl'omethazine, conjugate add 

CCI~OO' + PZH+ -4 CC1300- + 6.0 X 108 6 Water/ p.r. P.b.k. at 510 nm in air-satd. soln. 80A053 
PZ' 4.5 x 108 7 tert-BuOH contg. 30% tert-BuOH, 0.01 mol 

L- 1 phosphate buffer and CCLt. 

1.4 X 108 4 Water p.r. P.b.k. at 510 nm in air-satd. soln. 89A384 
contg. 5% acetone and 5% 2-
PrOH, satd. with CCLI; kll / kf) = 
1.8. 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 s-l) pH Solvent Method Comment Ref. 

'1.42 Trlchloromethylperoxy I-Contin ued 

7.4::.7: 2-Propanol 

CClaOO' + (CHahCHOH - <7 X 103 Water/ p.r. Competition with p.b.k. at 520 81A058 
2-PrOH nm of tryptophan radical in air-

satd. 50% 2-PrOH soln. contg. 0.1 
mol L -I CCl4 and tryptophan. 

7.4:.73 Propyl 3,4,6-trlhydroxyben zoate 

CCI:iOO' + (HObCnH2C02CaH7 - 2.0 X 107 5·6 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CCtaOOH + 1.3 X 109 8·9 tert-BuOH 10% tert-BuOH and ca.rbon 83A392 
·o( OH)( ° -)C6H 2CO zC aH7 tetrachloride. 

7.42.74 Pyridine 

CClaOO' + py -+ 7 X 103 
CCI" p.r. C.k. in air-satd. CCl" soln. contg. 87A070 

pyridine; reI. to k{CClaOO. + 
ZnTPP(py») = 3.5 X 107. 

'1.42.'16 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

CClaOO' + TMPD - CClaOOH + 1.7 x 10° -8 Water p.r. P.b.k at 505 nm in Arj02 (4:1) 89A105 
TMPD'+ + OH- satd. soln. contg. CCI4 • 

7.8 X 108 Water/ p.r. P .b.k. in oxygen-satd. soln. contg. 89A019 
2-PrOH 48% 2-PrOH and 4% CC1 4 • 

2.1 X 109 CCt 4 p.r. P .b.k. in CCl.t soln. satd. with 84A090 
oxygen. 

'1.41.78 3,8'-Thlodlproplonlc acid 

CClaOO' + 5(CH2CHzC0 2Hb - <.1 x 106 Waterj p.r. P .b.k. in soln. contg. 30% tert- 876091 
tert-BuOH BuOH and 1% CCI 4 . 

'1. U.'1'1 a-Tocopherol 

CClnOO· + ArOH -+ ArO· + fi X 108 2-PrOH! 1"1' Phk in ::lir-!Hlt.n. !IIoln. ~ont.g 79A084 
CClaOO- Water/ 50% 2-PrOH, 10% acetone and 

Acetone 0.04 mol L -I CCl.\. 

1.8 X 108 CCI 4 p.r. P .b.k. in air-satd. CCI.I soln. 82A452 
S2Z341 

'1.42.'18 2,4,8-Trlmethylphenoxlde Ion 

CClaOO' + 2,4,6.MeaC 6H 20- -+ 7.6 X 108 Water/ p.r. P .b.k. in oxygen-satd. eoln. contg. S9A019 
CCI:JOOH + 2,4,6-MeaC6H20· 2-PrOH 48% 2-PrOH and 4% CCI 4 . 

'1.42.'10 Trypsin 

CClaOO' + Tryp - 3 X 108 7 Water p.r. 88A251 

'1.42.80 Tryptophan 

CClaOO' + TrpH -I> 8.9 X 107 7 Water p.r. 88A251 

8.5 X 107 7 Water/ p.r. P.b.k. at 520 nm in air-satd. 50% 81A058 
2-PrOH 2-PrOH soln. contg. 0.1 mol L- 1 

CCli; major product is radical 
adduct; one-electron oxidation is 
24% in basic soln. [89A208J. 

'1.41.81 Tryptophyltyroslne 

CCI 3 00· + TrpHTyrOH -+ 1.7 X 107 2wPrOH p.r. P. b.k. at 450 nm in air-satd. 2- 86AllO 
PrOH contg. acetone and CC1 1 

'1.42.82 Tyrosine 

CClaOO' + TyrOH ..... <:1 x lod or Water p.r. BBA251 

'1.n.83 Tyrosine, negatlve Ion 

CCI 300· + TyrO- -+ CCI 300- + 1.6 X 108 I:! Water/ p.r. P .h.k. at 400 nm in air-satd. 801n. 78B128 
TyrO· 2-PrOH/ contg. 15% 2-PrOH, 7% acetone, 

Acetone 0.01 mol L - I CCI 4. 

1.3 X 108 U Water/ p.r. P .b.k. at 400 nm in air-satd. soln. 80A053 
tert-BuOH contg. 30% tert-BuOH and CCI". 
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TABLE 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie (L mol- l s-l) pH Solvent Method Comment Ref. 

7.42 Tr Ich loromethy Iperoxy I-Conti n ued 

7.42.8. Urate Ion 

CClaOO' + UrO- .... CClaOO- + 1.4 X 109 13 Water/ p.r. P.b.k. at 360 nm in air-satd. soln. 89A384 
UrO' 1.3 X 109 MeOH contg. 10%, 25% and 50% 

1.2 X 109 MeOH, respectively, and 1% 
CCLt· 

1.2 x 109 13 MeOH/ p.r. P.b.k. at 360 nm in air-satd. soln. 89A384 
Water contg. 80% MeOH and 1% CCI". 

2.7 X 108 1~1 Water/ p.r. P.b.k. at 360 nm in air-satd. sol~. 86A291 
2-PrOH contg. 40% 2-PrOH and 0.1 mol 

L- 1 CCI 4 · 

3.0 X 108 7 Water/ p.r. 87C024 
2-f'rOH 

1.5 X 101) la Water/ p.r. P.b.k. at 360 nm in air-satd.soln. S9A384 
7.0 X 108 2-PrOH contg. 10%, 28% and 50% 2-
1.9 X 108 PrOH, respectively, and 1% CCI 4 • 

1.2 X 108 13 2-PrOH/ p.r. P.h.k. at 360 nm in air-satd. soln. 89A384 
Water contg. 67% 2-PrOH and 10% 

CCI 4 · 

".42.8S XAnt.hln ... , n"'gAt.lv,," Ion 

CCI:\OO' + XO- ...... CClaOO- + XO' 1.1 X 108 13 Water/ p.r. P.b.k. at 350 nm in air-satd. soln. 86A291 
2-PrOH contg. 40% 2-PrOH and 0.1 mol 

L -1 CC1 4 . 

7 •• 3 1,2,2-TrlchJoroethylperoxyl 

7.43.1 BlIlru bin dian Ion 

CHCI 2CHCIOO' + BR 2- ...... 2.6 X 108 11 Water/ p.r. P.h.k. at 590 nm in aerated soln. 89A901 
CHCI 2CHCIOO- + BR'- tert-BuOH contg. 2.0 mol L -I tert-BuOH, 

CHCI 2 CHCl2 and bilirubin. 

7 ••• PentachJoroethylperoxyl 

7 •••• 1 Ascorbate Ion 

CCl:\CCI2 00' + AH- >4 x 107 '·7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CClaCClzOOH + 'A- ter~BuOH 40% ter~BuOH and 

hexachloroethane. 

7 ..... 2 2,Z'-ABlnobll'l(3-ethylbenzothlazollne-6-l'lulfonate Ion) 

CCI:~CCI200' + ABTS .... 4.3 X 108 "-7 Water/ p.r. P.b.k. in air-satd. soln. contg. 88A364 
CCI:\CClzOO- + ABTS·+ tert-BuOH 40% tert-BuOH and 

hexa.chloroctha.nc. 

7.4 •• 3 Chlorpromazine, conjugate acid 

CCl aCCI 200' + CZH+ ...... CZ·+ + 4.2 X 108 5-6 Water/ p.r. P.h.k. in air-satd. soln. contg. 88A364 
CCI:~CClzOO- tert-BuOH 40% tert-BuOH and 

hexachloroethane. 

8.6 X 107 2-PrOH/ p.r. P.h.k. at 525 nm in air-satd. soln. 87A173 
Water/ contg. 60% 2-PrOH and 10% 
CCl3 CCl 3 CCl3 CCI 3 

7 ..... PromethRzine, conjugate aeld 

CCI:~CCI200' + PZH+ 1.7 X 108 5-6 Water/ p.r. P.h.k. in air-satd. soln. contg. 88A364 
CCI:~CCI200- + PZ'+ teTt-BuOH 40% teTt-BuOH and 

hexachloroethane. 

7.4 •• 5 Propyl 3,4,5-trlhydroxybenzoate 

CClaCClzOO' + (HOhC6HzCOZC3H7 3.2 X lOR 8-9 Water/ p.r. P.h.k. in air-satd. soln. contg. 88A364 
-+ CCl3 CCl200H + tert-BuOH 40% tert-BuOH and 
·O( 0 H)( 0 -)COHZC0 2C aH7 hexachloroethane. 

J. Phys. Chern. Ref. Data, Vol. 19, No.2, 1990 



488 NETA, HUIE, AND ROSS 

TJ\BLB 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol- 1 S-1) pH Solvent Method Comment Ref. 

., .4:6 Rromomethylperoxyl 

"."5.1 AfU~o .. h"t.f'! Ion 

Cn 2BrOO' -+ AH'- - CH2BrOOH + 1.5 X 108 

'A-

".4:6.2 Bilirubin dlanlon 

CH2DrOO' + BR2- ..... CH2BrOO- + 3.8 X 108 

BR'-

., •• 6 1l1hrflmomf"t.hylprl'oxyl 

., .4&.1. Bilirubin dlanlon 

CHBr200' + BRz- -+ CHBr200- + 5.9 x 108 

RR'-

., •• ., Trlhromomet.hylpel'oxyl 

g Water p.r. 

11 Water/ p.r. 
tert-BuOH 

P Wat.er/ p.r. 
tert-BuOH 

., •• ,. .1. Iron(ro) deuteroporphyrln, dtmethyl estel', (I-propanol). 

CBr:\OO' + 2.8 X 108 '~1 Water/ 
DPDMEFe lll(HOCH(CH3hh + 2-PrOH 

p.r. 

DPFe l1l 
- C8r300- + 

!DPDMEFe lll (HOCH(CHa)Z)2]'+ 

T .4T.z AscurhaLe lUll 

CAraOO' + AH- -+ CBr:IOOH + 
'A-

., .• ".3 R1I1rubln dlRnlon 

CBr:IOO· + BR 2
- ...... CBr300- + 

BR'-

2.1 X 108 

3.2 X 10° 

., •• ,... Chlol'promar.lne, conjugate acid 

CBr300' I CZH+ ~ CZ'+ I 6.7 x 107 

CBraOO-

".4".6 Hydroqulnone 

CnraOO' + 1,4.C6 H,,(OH)2 -
CBraOO- + 4- -OC6 H10- + H+ 

CBrnOO' + TxOH- -+ CBr300- + 
HTxO' 
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7.7 X 108 

1.8 X 107 

2.6 X 108 

7.1 X 108 

4.6 X 108 

1.4 X 108 

3.7 X 107 

7 

7 

7 

Water/ 
2·PrOH 

Water/ 
2-PrOH 

2-PrOH/ 
Water 

p.r. 

p.r. 

p.r. 

11 Water/ p.r. 
tert-BuOH 

2-PrOH 

!l.t Water/ 

7 

2·PrOH 

Water/ 
2-PrOH 

-4 Water/ 
2-PrOH 

-4 Water/ 
MeOH 

-4 MeOH/ 
Water 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

P .b.k at 360 nm in air-satd. soln. g9A165 
contg. 5% 2·PrOH and 0.02% 
CHzBrz· 

P.b.k. at 590 nm in aerated soln. 89A901 
contg. 2.0 mol L - t tert-BuOH, 2.8 
x 10-2 mol L -1 CH2Brz and 
0.6-1.0 X 10-3 mol L -1 bilirubin . 

P.b.k. at 590 nm in aerated soln. 89A901 
cont.g. 2.0 moll.. I tert-BuOH, 
CHBrg and bilirubin . 

P.b.k. at 660 nm in air-satd. Boln. 87A232 
c:ontg. 50% 2-PrOH, 10-2 mol 
L -I CBr" and 0.1 mol L- J 

HCIO". 

P.b.k at 360 nm in air-satd. soln. 89A165 
contg. 20% 2-PrOH and 0.01% 
CBr". 

P.b.k. at 360 nm in air·satd. soln. 87A480 
contg. 40% 2-PrOH and CBr 4' 

P.b.k. at 360 nm in air-satd. Boln. 89A384 
contg. 70% 2-PrOH and 1% 
CBr 4 · 

P.b.k. at 590 nm in aerated soln. 89A901 
contg. 2.0 mol L - J tert-BuOH, 
CBr" and bilirubin . 

P.h.k. at 626 nm in air Do.td. Doln. S7A17l 

contg. 2% CBr ". 

P.b.k. at 525 nm in air-satd. soln. 87A480 
contg. 40% 2-PrOH and CBr 4' 

P.b.k. at 430 nm in air-satd. soln. 87A480 
contg. 40% 2·PrOH and CBr 4' 

P.b.k. at 360 om in air-satd. soln. 89A384 
contg. 50% 2-PrOH and 1% 
CBr". 

P.b.k. at 360 nm in air-satd. soln. 89A384 
contg. 25% and 50% MeOH, 
respectively, and 1% CBr". 

P.h.k. at 360 nm in air-satd. solo. 89A384 
contg. 75% MeOH and 1% CBr'I' 

P.b.k. at 360 nm in air-satd. soln. 89A384 
contg. 1% CBr 4' 
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TABU': 7. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant k (L mol-I s-l) pI Solvent Method Comment Ref. 

1 •• 1 Trlbromomethy Iperoxy I··-Contin ued 

1.n.1 LinolenIc acId 

("Br:,OO' + 1.2 X 106 Wat.er/ p.r. Ck.; obs. 700 nm buildlJp for 87A232 
CH3(CH2CH=CHh(CH2hCOzH -+ 2-PrOH [DPFe1Ilj.+ in water contg. 50% 

2-PrOII, 1 X 10-" mol L- 1 

iron(lJI) porphyrin, and 0-0.04 
mol L -I linolenic acid, 0.01 mol 
L -I CBr" and 0.1 mol L- 1 

HCIO,,; reI. to k(CBr300' + 
DPDMEFelll ) = 2.8 X, 108 . 

1.41.8 4-Met.hoxyphenol 

CRr300' + 4-CH30C(jH"OH -+ 9.5 x 106 7 Water/ p.r. P. h.k. at 420 nm in air-satd. soln. 87A480 
CRrnOO- + H+ + 4-CH:JOC6H~O· 2-PrOH contg. 40% 2-PrOH and CBr l' 

1 •• ".9 Urate Ion 

CBr:\OO' + UrO- -+ CBr300- + 4.1 x 108 13 Water/ p.r. P.h.k. at 360 nm in air-satd. soln. 87A480 
UrO- 2-PrOH conig. 40% 2-PrOII and CBr 4' 

2.5 x 10ft 13 Water/ p.r. P .b.k. at 360 nm in air-satd. soln. 89A384 
2-PrOB contg. 50% 2-PrOH, 0.1 mol L- 1 

KOH and 1% CBr". 

1 ~ X 108 1:-\ 2-PrOH/ PI' Phk ",-t. ::tRO nrn in ",-il'-R",-t.n. Aoln. ~gA'::\~4 

Water contg. 70% 2-PrOa, 0.1 mol L- 1 

KOB and 1% CBr4' 

1.1'1.10 Xant.hlne, negaUve Ion 

CBr300' + XO- -+ CBr:~OO- + 1.7 x 108 13 Water/ p.r. P .h.k. at 350 nm in air-satd. soln. 87A480 
XO' 2-PrOH contg. 40% 2-PrOH and CBr 4' 

'1.41' lodomethylperoxyl 

'T.{S.l Ascorbate Ion 

CHzIOO' + AH- -- CH2 IOOH + 1.3 x 108 8 Water p.r. P .h.k at 360 nm in air-satd. soln. 89A165 
'A- contg. 5% 2-PrOH and 0.02% 

CH 2 I2· 

6.3 x 107 8 Water/ p.r. P.b.k at 360 nm in air-satd. soln. 89A165 
2-PrOH contg. 40% 2-PrOH and 0.06% 

CH2Iz· 

1.4.8.2 Bilirubin dlanlon 

CTl 2TOO' + BR2- -+ CHzIOO- + 1.9 x 108 11 Water/ p.r. P.h.k. at 590 nm in aerated solo. 89A901 
DR'- teTt-BuOH contg. 2.0 mol L -I teTt-BuOH, 

CH 2 l z aod bilirubin. 

'1.40 Peroxyl radkals from IJnoleate 

".49.1 Iron(OI) deuteroporphyrin, dimethyl ester, (2-pl'opanol)z 

LOO' + DPDMEFe"'(HOCH(CHabb 3.5 X 107 1 Wat.er/ p.r . P.h.k. at 655 nm in air-satd. soln. 85A341 
...... LOO- + 2-PrOH contg. 50% 2-PrOH, 2-3% CCI 1, 
[DPDMEFe" I (HOCH(CH 3)zbJ'+ 0.1 mol L -I HCIO.,. 0.01 mol L- 1 

linoleic acid, and 0.5-1 x 10-" 
mol L -I Felli de utero porphyrin 
dimethyl ester; mixture of 13-
peroxyl with other isomers. 

1.4-".2 Linoleic add 

LOO' + LH ..... L· + LOOH 3.6 X 10 1 acid Et.OH/ s.f. P.b.k. at 250 (LOOH) om in 70% BIA288 
Water ethanol contg. oxygen and linoleic 

acid; mixture of 13-peroxyl with 
other isomers. 
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TABLE". Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie (L moI- 1 S-I) pH Solvent 

7.60 18-Peroxy) radleal from Ilnoleate 

'f .50.1 3,5,7'-Tplhydroxy-2-( 4-hydroxypheny)-2-benzopyr"n-4-one 

LOO' + KfOH ..... LOOH + KfO' 4.2 X 107 11.5 Water 

'1.60.2 Quereetln 

LOO· + QOH ..... LOOH' + QO' 11.5 Water 

7.51 Peroxyl radleals from olele add 

'1.61.1 lron(ID) deuteroporphyrln, dimethyl estel', (2-I.ropanol). 

LOO' + DPDMEFelll(HOCH(CH:J)2)2 3.5 X 107 1 Water/ 
- LOO- -t 2-PrOH 
!DPDMEFe lll(HOCH(CHa)2)2]'+ 

'1.61.2 ex-Tocopherol 

Method Comment Ref. 

p.r. 

p.r. 

p.r. 

P.b.k. in NzO-satd. soln. contg. 87A277 
azide and 13·hydroperoxylinoleate 
ion; Ie 3.4 X 107 for mixture of 
peroxyl radicals formed in NzO-
O2 satd. linoleate soln. 

P.b.k. in N 20-satd. soln. contg. 87A277 
azide and 13-hydroperoxylinoleate 
ion; Ie = 1.8 X 107 in N 20-02 
satd. linoleate soln. 

P.b.k. at 655 nm in air-satd. soln. 85A341 
contg. 50% 2-PrOH, oleIc acid, 
0.1 mol L -1 HCI0

1
, and 0.5-1 X 

10-4 mol L -1 Fe" 
deuteroporphyrin dimethyl ester; 
same value for linolenic acid. 

LOO' + ArOH ..... LOOH + ArO' 2.5 X 106 Oleic acid p.r. P.b.k. in oxygen-satd. soln.; 
mixture of radicals from solvent. 

79G405 

'1.62 8-Peroxyl radical of uraell-5-0n adduct 

'1.62.1 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

tJ(OH)OO. + TMPO ..... TMPD·+ + 1 4 X 108 

U(OH)OO-

'1.68 6-Peroxyl radical of eytoslne-6-0n adduct 

'1.63.1 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

Cy(OH)OO' + TMPD ..... TMPD'+ + 1.6 X 108 

Cy(OH)OO-

'1.64 8-Peroxyl radleal of thymlne-i-OH adduet 

7.6(.1 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

5-MeU(OH)OO' + TMPD ..... TMPD'+ -1 X 108 

+ 5-MeU(OH)00-

'1.66 Peroxyl radleals of thymine-On adduct 

'1.56.1 Norpseudopelletlerlne N-oxyl 

5-MeU(OH)OO' + NPPN .... 8.0 X 108 

'1.66.2 2,2,6,6-Tetramethylplperldlne-N-oxyl 

5-MeU(OH)OO' + TMPN ..... 3.1 x W 7 

'.1i8 Pppoyyl PllldipAI of't.hyrnldtnp-OH Ac1d .... t 

6- Wat.o:>r 

11 

7-8 Water 

-7 Water 

7 Water 

7 Water 

'1.66.1 2,2'-Azlnobls(8-ethylbenzothlazollne-6-sulfonate Ion) 

T(OH)OO' + ABTS ..... ABTS'+ + 1.3 X 107 7 Water 
T(OH)OO-
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p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

p.r. 

Ph.k in NzO/O z (4~1) ntl'f 
soln.; slow component. 

P.b.k. in N20/02 (4:1) satd. 
soln.; slow component. 

P.b.k. in N20/02 (4:1) satd. 
soln.; slow component. 

R1 A 122 

83A132 

81A122 

P.b.k. at 300 nm in oxygen-satd. 80A124 
soln. contg. 5 X 10- 4 mol L- 1 

thymine. 

P.b.k. at 300 nm in oxygen-satd. 80A124 
soln. contg. 5 X 10-1 mol L- 1 

thymine. 

P.b.k.; oxygen-satd. soln. contg. 
2.2 x 10-a mol L -) thymidine 
and 2 X 10-3 mol L- 1 

phosphate. 

85A503 



RATE CONSTANTS FOR REACTIONS OF PEROXYL RADICALS IN FLUID SOLUTIONS 491 

TABLE 7. Rate constants for reactions of substituted alkyll'eroxyl radicals with inorganic and organic substrates-Contir red 

No. Radical jReactant k (L mol- I s-I) pH Solvent Method Comment Ref. 

1.66 Peroxyl radical of thymldlne-OH adduct-Continued 

1.66.2 Ascorbate Ion 

T(OH)OO' + AH- -+ 'A- + 2.S X 107 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 85A503 
T(OH)OOH 2.2 x 10-3 mol L- 1 thymidine 

and 2 X 10-3 mol L- 1 

phosphate. 

1.66.3 Hydroqulnone 

T(OH)OO' + 1,4-C6H 4 (OH)2 -+ 6.S X 106 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 8SAS03 
2.2 x 10-3 mol L- I thymidine 
and 2 X 10-3 mol L- I 

phosphate. 

1.66.4 4-Methoxyp henol 

T{OH)OO· + 4-CH:~OC6H40H -+ <1 x 10° 7 Water p.r. P .b.k.; oxygen-satd. soln. contg. 85A503 
2.2 x 10-3 mol L- 1 thymidine 
and 2 X 10-3 mol L- 1 

phosphate. 

1.66.6 N orpseu dopelletlerlne N-oxyl 

T{OH)OO' + NPPN -+ 1.3 x 10° 7 Water p.r. P .b.k. at 300 nm in oxygen-satd. 80A124 
soln. contg. 5 X 10- 4 mol L -I 
thymidine. 

1.66.6 2,2,6,6-Tetramethy Iplperldlne- N-oxy I 

T(OH)OO' + TMPN -+ 2.0 X 101'1 7 Water p.r. P.b.k. at 300 nm in oxygen-satd. BOA124 
soln. contg. 5 X 10- 4 mol L- 1 

thymidine. 

1.66.1 N,N,N' ,N'-Tetramethyl-p-phenylenedlamlne 

T{OH)OO' + TMPD -+ TMPD'+ + 8.3 X 107 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 8SA503 
T(OH)OO- 2.2 x 10- 3 mol L -I thymidine 

and 2 x 1O-:~ mol L- 1 

phosphate. 

1.61 Peroxyl radical of deoxyguanoslne-OH adduct 

1.61.1 N,N,N' ,N'-TetramethyI-p-phenylenedlamlne 

dG(OH)OO' + TMPD -+ TMPD·+ + 1.5 X 10\) 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 8SAS03 
dG(OH)OO- 10- 3 mol L -I deoxyguanosine 

and 2 X 10-3 mol L- I 

phosphate. 

1.68 Pel'oxyl radical of deoxyeytldlne-OH adduet 

1.68.1 Ascorbate Ion 

dC(OH)OO' + AH- - 'A - + 1.8 X 107 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 85A503 
dC{OH)OOH 2.0 X 10-3 mol L- 1 

deoxycytidine and 2 X 10-3 mol 
L -I phosphate. 

1.68.2 2,2'-Azlnobls(3-ethylbenzothlazollne-6-sulfonate ion) 

dC(OH)OO' + ABTS -+ ABTS·+ + 1.2 X 107 7 Water p.r. P.b.k.j oxygen-satd. soln. contg. 85A503 
dC(OH)OO- 2.0 x 10-3 mol L- 1 

deoxycytidine and 2 x 10-;~ mol 
L - I phosphate. 

1.68.3 Hydroqulnone 

dC(OH)OO· + 1,4-C6H 4(OH)2 - 1.1 X 107 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 8SA503 
2.0 X 10-3 mol L- 1 

deoxycytidine and 2 X 10-3 mol 
L - I phosphate. 

1.68.4 4-MethoxyphenoI 

dC(OH)OO· + 4-CH:~OC6H10H -+ < I X 106 7 Water p.r. P.b.k.; oxygen-satd. soln. contg. 8SA503 
2.0 x 10-3 mol L- 1 

deoxycytidine and 2 X 10-3 mol 
L -I phosphate. 
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TABLE '1. Rate constants for reactions of substituted alkylperoxyl radicals with inorganic and organic substrates-Continued 

No. Radical/Reactant Ie (L mol- l 8- 1) pH Solvent Method Comment Ref. 

'1.&8 Peroxyl radical of deoxycytldlne-OH adduct-Continued 

".68.6 N,N, N' ,N'-Tcf;ralDcf;h),l-p-phen)'lenedlalldne 

dC(OH)OO- + TMPD -+ TMPD'+ + 6.8 X 107 7 Water p.r. P.b.k.; oxygen-satd. 801n. contg. 85A503 
dC(OH)OO- 2.0 x 10-3 mol L-) 

deoxycytidine and 2 x 10-3 mol 
L -1 phosphate. 

'1.69 Peroxyl radleal of polyurldylle acld-OD adduet 

'1.59.1 Cysteamine 

Poly U(OH)OO' + Hg N+CH2CH2S- 1.7 x 104 63 Water photo D.k. (esr) in oxygen-satd. soln. 
contg. 10-3 mol L -) H20 2, 10-3 

mol L -\ poly U, and 3 x 10-1) 

86A213 

mol L -1 cysteamine. 

'1.60.2 Dlthlothreltol 

Poly U(OH)OO' + DTT -+ 5 X 104 6.3 Water photo D.k. (esr) in oxygen-satd. soln. 
contg. 10-3 mol L- 1 H20 2 , 10-3 

mol L -} poly U, a.nd a x 10-5 

86A213 

mol L- J DTT. 

'1.69.8 Glutathione 

Poly U(OH)OO' + GSH - S X 103 6.3 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
contg. lO- g mol L -/ H20 2 , 10-3 

mol L -1 poly U, and 3 x 10-1) 
mol L -1 GSH. 

".80 Pupox)"1 J'adleal of' pol)"adcn)"lle aeld~OH adduef; 

'1.80.1 Cysteamine 

Poly A(OH)OO· + HgN+CH2CH2S- 1 x 10° 7.4 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
contg. 10-3 mol L -\ H20 2 , 10-3 

mol L -I poly A, and 3 x 10-5 

,mol L -1 cysteamine. 

'1.80.2 D Ith loth rettol 

Poly A(OH)OO' + DTT - 1.3 x 105 74 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
contg. 10-3 mol L -) H20 2 , 10-:; 
mol L -I poly A, and 3 x 10-5 

mol L- 1 DTT. 

1'.1)0.8 Gluta('hlulle 

Poly A(OH)OO· + GSH -+ 5 X 104 74 Wa.ter photo D.k. (esr) in oxygen-satd. soln. 86A213 
contg., 10-a mol L -/ H20 2 , 10-3 

mol L -I poly A, and 3 X 10-5 

mol L- 1 GSH. 

'1.81 Pel"oxyl radical of single-stranded DNA-OH adduet 

'1.81.1 Dlthlothreltol 

ssDNA(OH)OO' + DTT .- 4 x 104 7.2 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
3 x 101 contg. 10-3 mol L -I H20 Z' 10-3 

mol L -J ssDNA, and 3 x 10-5 

mol L- 1 DTT. 

'1.81.2 Cysteamine 

ssDNA(OH)OO' + H3 N+CH 2CH 2S- 2 x 104 7.2 Wa.ter photo D.k. (esr) in oxygen-satd. soln. 86A213 
5 x 101 contg. 10-3 mol L --\ H20 2 • 10-3 

mol L -I eeDNA, and a x 10-5 

mol L --1 cysteamine. 

'1.81.3 Glutathione 

ssDNA(OH)OO' + GSH .- 1.5 x 104 7.2 Water photo D.k. (esr) in oxygen-satd. soln. 
contg. 10-3 mol L -J H20 2 • 10-3 

mol L -1 ssDNA, and 3 x 10-5 

86A213 

mol L -1 GSH. 
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TABl.E 7. Rate constants for reactions of substituted alkyll·,',oxyl radicals with inorganic and organic substrates-Continued 

No. Radical jReactant k (L mol- l s-l) pH Solvent Method Comment Ref. 

1.83 Peroxyl radical of double-stranded DNA-OH adduct 

'1.nz.t DIt.hlothreltol 

dsDNA(OH)OO' + DTT -+ 4 x 104 7.5 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
6 x 104 contg. 10-3 mol L -1 H2 0 2 , 10-3 

mol L -1 dsDNA, and 3 x 10-5 

mol L- 1 DTT. 

'1.62.Z Cysteamine 

dsDNA(OH)OO' + H3N+CH2 CH 2S- 5 x 104 7.5 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
8 X 10" contg. 10-3 mol L - ) H20 2 , 10-3 

mol L -1 dsDNA, and 3 x 10-5 

mol L - ) cysteamine. 

,. .62.21 GllltAth'on~ 

dsDNA(OH)OO' + GSH -+ 2 X 104 7.5 Water photo D.k. (esr) in oxygen-satd. soln. 86A213 
4.5 x 104 contg. 10-3 mol L -I H20 2 , 10-3 

mol L -1 dsDNA, and 3 x 10-5 

mol L- 1 aSH. 

'1.62." 2,2,6,6-Tetramethylplperldlne-N-oxyl 

dsDNA(OH)OO' + TMPN -+ 9 x 106 7 Water p.r. D.k. a.t 320 nm in oxygen-sa.td. 80A124 
soln.; k = 5.4 X 107 for 
denatured DNA. 
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8.1. Molecular Formula Index 

Br3P 
Br5Pt2-

OBr302 
00lF20 2 
0012F02 
0013 
00130 2 

OF30 2 

CHBr202 
OH012 

(;H(;]20 2 

CHzBrOz 
OR201 
CHzC)Oz 

OH2F02 

OH2I02 

0201 2F3 

02Cl2F30 2 

C2012N 

C2012N02 

0 20120 4-

02CIS 

0 20150 2 
02F 20 4-

Phosphorus tribrornide 6.5.3 

Pentabromoplatinate(III) ion 7.5.2 

Tribromomethylperoxyl 7.47 

Ohlorodifiuoromethylperoxyl 7.31 

Dichlorofiuorornethylperoxyl 7.40 

Trichloromethyl 3.47 

Trichloromethylperoxyl 4.19, 5.65, 65.1, 
7.42 

Trifiuoromethylperoxyl 7.24 

Dibromomethylperoxyl 7.46 

Dichloromethyl 3.42 

Dichloromethylperoxyl 7.35 

Bromomethylperoxyl 7.45 

Ohloromethyl 3.38 

Chloromethylperoxyl 7_27 

Fluoromethylperoxyl 7.22 

Iodomethylperoxyl 7.48 

Mf>t.hyl 31 

Hydroxymethyl 3.12 

Dihydroxymethyl 3.20 
Methylperoxyl 6.1 

Hydroxymethylperoxyl 4.1, 5.28, 28.1, 
7.5 

Dihydroxymethylperoxyl 4.4 

2-0hloro-1,1,2,2-tetrafiuoroethylperoxyl 
7.33 

1,2-Dichloro-1,2,2-trifiuoroethyl 3.46 

1,2-Dichloro-l,2 ,2-trifiuoroethy lperoxy I 
7.41 

Dichloro( cyano )methyl 3.45 

Dichloro( cyano )rnethylperoxyl 7.38 

Oarboxy( dichloro )methylperoxyl, anion 
7.39 

Pentachloroethyl 3.48 

Pentachloroethylperoxyl 7.44 

Oarboxy( difluoro )methylperoxyl, anion 
7.23 

C2HO]F 3 l-Chloro-2,2,2-trifluoroethyl 3.40 

CzHOIF 302 l-Chloro-2,2,2-trifluoroethylperoxyl 7.32 

02H0104 - Oarboxy(chloro)methylperoxyl, anion 

02H2C130 2 

02H2N02 
C2H20 2-

C2H20 3-

C2H20 4-

7.30 

1,2,2-Trichloroethylperoxyl 7.43 

Cyanomethylperoxyl 7.20 

Carboxymethyl, anion 3.27 

Carboxy(hydroxy)rnethyl, anion 3.28 

Carboxyrnethylperoxyl, anion 5.45,45.1, 
7.18 

1,l-Dichloroethyl 3.43 
1,2-Dichloroethyl 3.44 

C2H3N02-

C2H30 
CZH30 3 

C2H4CI 

C2H4CI02 

C2H4N04 -

CZH5 
C2H50 

02II50 4 

C2H6S 
C2H7NS 
03II2Ji'50 

l,l-Dichloroethylperoxyl 7.36 
1,2-Dichloroethylperoxyl 7.37 

Amino(carboxy)methyl, anion 3.33 

2-Hydroxyethenyl 3.19 

Acetylperoxyl 7.15 

1-Chloroethyl 3.39 

1-0hloroethylperoxyl 7.28 
2-0hloroethylperoxyl 7.29 

Amino{carboxy)methylperoxyl 4.15 

Ethyl 3.2 

1-Hydroxyethyl 3.13 
2-Hydroxyethyl 3.14 

1,2-Dihydroxyethyl 3.21 
Ethylperoxyl 6.2 

I-Hydroxyethylperoxyl 4.2, 5.29, 29.1, 

7.6 
2-Hydroxyethylperoxyl 5.30, 30.1 

1,2-Dihydroxyethylperoxyl 4.5 

Dimethyl sulfide 7.32.9, 7.42.37 

Oysteamine 7.59.1, 7.60.1, 7.61.2, 7.62.2 

1 ,2,2-TriHuoro-2-( diHuoromethoxy )ethyl 
3.37 

2,2,2-Trifluoro-1-( difluoromethoxy )ethyl 
3.36 

03H2F503 1,2,2-Trifluoro-2-
(difluorornethoxy)ethylperoxyl 7.25 

03H4 OIF 20 1-0hloro-2 ,2-difi uoro- 2-methoxyethy I 
3.41 

C3H4CIF 203 l-Chloro-2,2-difiuoro-2-
methoxyethylperoxyl 7.34 

C3Ii50 3 

C3H50 4 

03H50 5 

C3H60 
C3H7NOzS 

C3H70 

C3H70 3P 
C3H70 5 

C3HgN 
C3HgO 

2,2,2-Trifiuoro-1-
difluoromethoxyethylperoxyl 7.26 

1-Carboxy-1-hydroxyethyl, anion 3.29 

2-Amino-2-carboxy-1-hydroxyethyl, 
anion 3.35 

2-0xopropyl 3.26 

Acetoxymethyl 3.30 
Allylperoxyl 7.1 
Methoxycarbonylmethyl 3.31 

2-0xopropylperoxyl 5.43, 43.1, 7.16 

Acetoxymethylperoxyl 5.46, 46.1 

2,4,6-Trioxacyclohexylperoxyl 7.12 

Propionaldehyde 0.5.52 

Cysteine 7.32.8 

I-Hydroxy-l-rnethylethyl 3.16 
I-Hydroxypropyl 3.15 

2-Propylperoxyl 5.1, 1.1, 6.3 

1,2,3-Trihydroxypropyl 3.22 
I-Hydroxy-l-methylethylperoxyl 4.3, 

5.31,31.1, 7.7 

2-Methoxy-l,3,2-dioxaphospholane 6.5.36 

1,2,3-Trihydroxypropylperoxyl 4.6 

Dimethylaminomethyl 3.32 

2-Propanol 7.42.72 
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Dimethylphosphatomethylperoxyl 5.62, 
62.1 

C3Hg0 3P Trimethyl phosphite 6.5.72 

C4H3N20 3 - Isobarbiturate ion 6.1.10, 7.18.3, 7.42.50 

C4I13N20 4 - 3,6-Dioxopiperazinylperoxyl, conjugate 
base 4.16 

C4H4NO/- Carboxy{carboxymethylamino )methyl, 
dianion 3.34 

C4H5N20 2 

C4H5N20 3 

C4H5N20 4 

3,6-Dioxo-2-piperazinyl 3.54 

Uracil-OH adduct 3.59 

3,6-Dioxo-2-piperazinylperoxyl 5.73, 73.1 
Peroxyl radical of uracil-H adduct 4.18, 

5.75,75.1 

C4HSN20S 6-Peroxyl radical of uracil-5-0H adduct 
7.52 

C4H6Na0 2 

C4H6N30 4 

C4H60 4 
C4H70 3 
C4H70 4 
C4Hg0 2S 
C4Hg 

C4HgN 
C4HgO 

C4Hg04 

C4Hg0 6 

C4HlOOS 

C4H lO0 2 

C4HlO0 2S2 

Peroxyl radical of uracil-OH adduct 
5.76, 76.1 

Cytosine-OH adduct 3.60 

6-Peroxyl radical of cytosine-5-0H 
adduct 7.53 

l-Acetoxyethylperoxyl 5.47, 47.1 

Tetrahydro-2-furanylperoxyl 7.10 

2,5-Dioxacyclohexylperoxyl 7.11 

3-(Methylthio )propionic acid 7.42.65 

tert-Butyl 3.3 

Pyrrolidine 6.5.53 

I-Hydroxy-l-methylpropyl 3.17 
I-Hydroxy-2-methylpropyl 3.18 

Butylperoxyl 6.4 
sec-Butylperoxyl 5.2, 2.1 
tert-Butylperoxyl 5.3,3.1, 6.5 

l-Ethoxyethylperoxyl 5.41,41.1, 7.9 
2-Hydroxy-2,2-dimethylethylperoxyl 

5.32, 32.1, 7.8 

l,l-Dimethoxyethylperoxyl 4.14 

1,2,3,4-Tetrahydroxybutylperoxyl 4.7 

Ethyl 2-hydroxyethyl sulfide 7.42.39 

sec-Butyl hydroperoxide 6.5.13 

Dithiothreitol 7.59.2, 7.60.2, 7.61.1, 
7.62.1 

C4HllN02 + Trimethylammoniomethylperoxyl 7.21 

C5HaN 4 O2 Xan thine, negative ion 6.1.15, 7.24.10, 
7.42.85, 7.47.70 

CSH3N40 3-

C5H5N 
C5H5N20 2 

C5H6N20 2 

C5H6N20 2-

C5H7N20 3 

C5H7N20 4 

Urate ion 6.1.14, 7.24.9, 7.42.84, 7.47.9 

Pyridine 7.42.74 

Thymine radical 3.58 

I-Methyluracil 7.42.66 

Thymine radical anion 3.57 

Thymine-OH adduct 3.61 

Peroxyl radical of thymine-H adduct 
5.74, 74.1 
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CSH7N20S 6-Peroxyl radical of thymine-5-0H 
adduct 7.54 

CSHg 

CSH902 

CSH903 

C5HlOIS 

C5HlO0 2S 

CSHllN 
CSHllN02S 
CSHU 0 2 

C5H U 0 6 

CSH l10 7 

C6H50-

Peroxyl radicals of thymine-OH adduct 
7.55 

Peroxyl radical from cyclopentene 5.6, 
6.1 

3,4-Dimethyl-2-pyrazolin-5-one 7.42.36 

l-Acetoxy-l-methylethylperoxyl 5.49, 
49.1 

l-Acetoxypropylperoxyl 5.48, 48.1 

Cyclopentyl 3.4 

. Cyclopentylperoxyl 5.7, 7.1, 6.7 

Hydroxycyclopentylperoxyl 5.33, 3j.1 
Pivaloylperoxyl 7.17 

1,3-Dihyrhoxycydopl"ntylpl"roxyl 5.37, 

37.1 
Radicals from deoxyribose 3.23 

l-Ethylthio-3-iodopropane 7.42.40 

Methyl 3-(methylthio)propionate 7.42.62 

Piperidine 6.5.51 

Methionine 7.32.12. 7.42.53 
1,1-Dimethylpropylperoxyl 6.6 
2,2-Dimethylpropylperoxyl 5.5, 5.1 
Pentylperoxyl 5.4, 4.1 

Tri( methoxy )methoxymethylperoxy I 7.14 

1,2,3,4,5-Pentahydroxypentylperoxyl 4.8 

Phenoxide ion 6.1.11, 7.23.1, 7.27.11, 
7.30.2, 7.35.12, 7.39.3, 7.42.70 

C6H6CoN06-Nitrilotriacetatocobaltate(II) ion 6.1.2, 
7.8.1 

C6H6MnN06 -Nitrilotriacetatomanganate{II) ion 7.8.3 

C6H60 Phenol 6.5.48, 7.24.8, 7.42.69 

C6H60 2 Hydroquinone 6.1.7, 7.24.4, 7.42.44, 

C6H6S 

C6H7 

C6H7N 
C6H70 
C6H703 

7.47.5, 7.56.3, 7.58.3 

Thiophenol 6.5.58 

Cyclohexadienyl 3.6 

Aniline 6.5.12, 7.27.4, 7.35.4 

2-Hydroxycyclohexadienyl 3.7 

Hydroxycyclohexadienylperoxyl 5.35, 
35.1 

Ascorbate ion 6.1.3, 7.1.1, 7.2.1, 7.3.1, 
7.4.1, 7.5.4, 7.7.4, 7.8.6, 7.15.1, 7.16.1, 
7A 8.2, 7.20.1, 7.21.1, 7.22.1, 7.24.2, 

7.25.1, 7.26.1, 7.27.5, 7.28.1, 7.29.1, 
7.30.1, 7.32.4, 7.34.1, 7.35.5, 7.36.1, 
7.37.1, 7.38.1, 7.39.1, 7.41. ( 7.42.17, 
7.44.1, 7.45.1, 7.47.2, 7.48.1, 7.56.2, 
7.58.1 

C6HgN 20 4 - 2,5-Dimethyl-3,6-dioxopiperazinylperoxyl, 
conjugate base 4.17 

Ascorbic acid 6.1.4, 7.42.18 

1,4-Dimethyl-3,6-dioxo-2-piperazinyl 
3.56 

2,5-Dimethyl-3,6-dioxo-2-piperazinyl 
3.55 
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C6HgN20 3 

C6HgN30 2 

C6Hg02 
C6Hg0 6 

COHlO 

C6H lO0 4 

C6HlO0 4S 
C6H l10 2 

C6H l1 0 3 

CRHll OR 

C6H1lOS 

C6H12 

C6H12N2 

Dimethyluracil-OH adduct 3.62 

Histidine 7.42.43 

Cyclohexenylperoxyl 5.10, 10.1 

1,2-Diacetoxyethylperoxyl 5.54, 54.1 

Cydohexene 7.42.26 

Acetoxybutylperoxyl 5.50, 50.1 

3,3'-Thiodipropionic acid 7.42.76 

Cyclohexylperoxyl 5.11, 11.1, 6.8 

1,2-Dihydroxycyclohexylperoxyl 5.38, 
38.1 

Hydroxycyclohexylperoxyl 5.34, 34.1 

1,3-Dihydroxycyclohexylperoxyl 5.39, 
39.1 

1,4-Dihydroxycyclohexylperoxyl 5.40, 
40.1 

1,3,5-Trimethyl-2,4,6-
trioxacyclohexylperoxyl 7.13 

Radicals from glucose 3.24 

Peroxyl radicals from glucose 4.11 

Cyc:lohexane 7.42.25 

1,4-Diazabicyclo[2.2.2]octane 6.5.16, 
7.42.29 

l,l-Dimethylbutylperoxyl 5.9, 9.1 
Hexylperoxyl 5.8, 8.1 
Isopropoxy( dimethyl)methylperoxyl 4.13, 

5.42,42.1 

Peroxyl radicals from gIucitoI 4.9 
Peroxyl radicals from ino!"lit.ol 4_10 

C6H1402S4ZnZinc(II) isopropylxanthate 6.5.11 

C6H15N Triethylamine 6.5.66 

C6H150 3P Triethyl phosphite 6.5.67 

C7H6N02 4-Nitrobenzyl 3.10 

C7H6N04 4-Nitrobenzylperoxyl 7.3 

C7H7 Benzyl 3.9 
C7H70- 4-Methylphenoxide ion 7.42.63 

C7H70S- 4-Methoxybenzenethiolate ion 7.42.55 

C7H70 2 Benzylperoxyl 7.2 

C7H70 2 - 4-Methoxyphenoxide ion 7.42.57 

C7HgOS 4-Methoxybenzenethiol 7.42.54 

C7Hg02 4-Methoxyphenol 7.24.7, 7.27.10, 

C7HgN 
C7H120 4 

C7H 130 2 

7.35.11, 7.42.56, 7.47.8, 7.56.4, 7.58.4 

N-Methylaniline 6.5.39 

Acetoxypentylperoxyl 5.51, 51.1 

I-Methylcyclohexylperoxyl 6.9 
Cycloheptylperoxyl 5.15, 15.1 
Methyicyclohexylperoxyl 5.12, 12.1 

Peroxyl radicals from methyl a-D-

glucopyranoside 4.12 

1,1,2,2-Tetramethylpropylperoxyl 5.14, 
14.1 

Heptylperoxyl 5.13, 13.1 

Indole 7.42.49 

N,N-Dimethyl-4-nitrosoaniline 7.6.3 

CgHl50 4 

CSH l70 2 

CgHgN 

N,N-Dimethylaniline 7.35.9 

Norpseudopelletierine N-oxyl 7.55.1, 
7.56.5 

Cyclooctylperoxyl 5.17, 17.1 
Peroxyl radical from octene 5.18, 18.1 

Peroxyl radicals from octanoic acid 7.19 

Octylperoxyl 5.16, 16.1, 6.10 

I-Methylindole 7.42.58 
2-Methylindole 7.42.59 
3-Methylindole 7.42.60 

C9H904 Acetoxy(phenyl)methylperoxyl 5.52, 52.1 

C9H lON03 - Tyrosine, negative ion 6.1.13, 7.23.3, 
7.27.14, 7.30.4, 7.32.18, 7.35.15, 7.39.4, 
7.42.83 

CgH11NO] 
CgHuO-
C9II12N03 

CgHn N20, 
CgH14N30 6 

C9H140 2S 

Tyrosine 7.42.82 

2,4,6-Trimethylphenoxide ion 7.42.78 

Phenylalanine OH-adduct 3.53 

Uridine-OH adduct 3.70 

Cytidine-OH adduct 3.69 

6- (Methy lthio )nor bornane-2-car boxy lic 
acid 7.42.64 

C9Hl5Na06 Peroxyl radical of deoxycytidine-OH 
adduct 7.58 -

C9H15N308P Deoxycytidylic acid-OH adduct 3.73 

CgH15N309P Cytldylic acid-OR adduct 3.72 

C9H150 3P Triallyl phosphite 6.5.62 

C9H150 6 1,3-Diacetoxy-2,2-dimethylpropylperoxyl 

C9H]900• 
C9H210 3P 
C1oH7DO 

CIOH8:::> 

C10HgN 

5.55,55.1 

2,2,6,6-Tetramethylpiperidine-N-oxyl 
7.55.2, 7.56.6, 7.62.4 

Nonylperoxyl 5.19, 19.1 

Triisopropyl phosphite 6.5.69 

I-Naphthol-O-d 6.5.46 
2-Naphthol-O-d 6.6.2 

1-Naphthylamine-N-d2 6.5.43 

I-Naphthol 6.5.45 
2-Naphthol 6.5.47, 6.6.1 

2-Naphthalenethiol 6.5.41 

I-Naphthylamine 6.5.42 
2-Naphthylamine 6.5.44 

C lOH11D02 a-Tetralin hydroperoxide, deuterated 
(OOD) 6.5.55 

CIOHUN 2,3-Dimethylindole 7.42.34 

(;loH 12CoN 208 2-Ethy lenediaminetetraacetatocobaltatc(II) 
ion 7.8.2 

C lOR 12MnN 208
2 -Ethy lenediaminetetr aacetatomanganate(II) 
ion 7.8.4 

ClOR 120 2 a-Tetralin hydroperoxide 6.5.54, 6.6.3 

CIOH120 5 Propyl 3,4,5-trihydroxybenzoate 7.25.5, 
7.26.5, 7.28.5, 7.32.16, 7.34.5, 7.36.6, 
7.37.6, 7.38.5, 7.41.5, 7.42.73, 7.44.5 

ClOH14Co04 Bis(acetylacetonato)cobalt(l1) 6.5.1 

C IOH14N50 2 Deoxyadenosine OH-adduct 3.63 
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CloH14N506P2'-Deoxyadenosine 5'-monophosphate 
7.42.27 

ClOH14N50 7PDeoxyguanosine 5'-monophosphate 
7.42.28 

C lOH 140 2,3,5,6-Tetramethylphenol 6.5.56, 7.17.7 
4-( tert-Butyl)phenol 6.5.14 

ClOH140 5 V Bis{acetylacetonato)oxovanadium(IV) 
6.5.7 

ClOH15N N,N-Diethylaniline 6.5.30 

ClOH15N206 Thymidine-6-0R adduct 3.68 
Thymidine-OR adduct 3.67 

ClOH15N20S Peroxyl radical of thymidine-OR adduct 
7.56 

ClOH15N506 Peroxyl radical of deoxyguanosine-OH 
adduct 7.57 

ClOH16N2 N,N,N' ,N'-Tetramethyl-p-phenylene-
diamine 6.1.12, 6.2.2, 6.3.1, 6.4.1, 
6.5.57, 7.5.5, 7.R.R, 7rJ 1, 7101, 71102, 

7.12.1, 7.13.1, 7.14.1, 7.15.3, 7.16.3, 
7.18.4, 7.20.4, 7.27.13, 7.35.14, 7.42.75, 
7.52.1, 7.53.1, 7.54.1, 7.56.7, 7.57.1, 
7.58.5 

ClOH16N209PThymidylic acid-OH adduct 3.71 

C lOH160 2S Methyl 6-{methylthio )norbornane-2-
carboxylate 7.42.61 

ClOH17Na06SGIutathione 7.42.41, 7.59.3, 7.60.3, 
7.61.3, 7.62.3 

C lOH170 a 1-Hydroxy-1,7,7-
trimethylbicyclo[2.2.1 ]heptylperoxyl 
5.36,36.1 

ClOH170 6 (Ethoxycarbonyl)valeratoethylperoxyl 
5.53,53.1 

C lOH210 2 Decylperoxyl 5.20, 20.1 

Cl1Hn N20 a -5-Hydroxytryptophan, conjugate base 
6.1.9, 7.42.47 . 

CIIH12N20 2,3-Dimethyl-1-phenyl-3-pyrazolin-5-one 
7.42.35 

Cl1 H 12N202 Tryptophan 7.42 . .80 

Cl1H12N20 a 5-Hydroxytryptophan 7.42.48 

(;UH1S02 3-t~rt-Rlltyl-4-hyrlroyY~'l.ni~olf> 6R 1, 

C12HgNS 

C12HlOCIP 

C12HllN 
C12Hl1P 
C12H160S 

7.42.21 
4-Methoxy-2,3,5,6-tetramethylphenol 

6.5.38, 7.17.6 

1,3-Dipropanoato-2,2-
dimethylpropylperoxyl 5.56, 56.1 

Phenothiazine 6.7.2, 6.8.6 

Chlorodiphenylphosphine 6.5.15 

Diphenylamine 6.8.4, 6.9.10 

Diphenylphosphine 6.5.33 

3,4-Dihydro-6-hydroxy-5,7,8-
trimethylbenzothiopyran 6.5.32, 
7.17.3 

Hexamethylbenzene 7.42.42 
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C12HlSN505 N>,N>-Dimethyladenosine-8-0H adduct 
3.66 

pfJ,pfJ -Dimethyladenosine-5-0H adduct 
3.65 

.tV',.tV'-Dimethyladenosine-4-0H adduct 
3.64 

1,2,2-Triacetoxy-2-ethylbutylperoxyl 
5.57, 57.1 

C12H230 2 Cyclododecylperoxyl 5.21, 21.1 

C12H2303 Peroxyl radicals from 2,6,8-trimethylnon-
4-one 5.44, 44.1 

C12H250 2 Dodecylperoxyl 5.22,22.1,6.11 

C12H2703P Tri( tert-butyl) phosphite 6.5.64 

Cl2H2S03P 2S4ZnZinc(II) diisopropyldithiophosphate 

C13HSN2 

Cl3Hu . 
C13H n 0 2 

C13H130P 

C13H13P 

013H 17N 30 

6.5.8 

9-DiazoHuorene 7.42.30 

Diphenylmethyl 3.11 

Diphenylmethylperoxyl 7.4 

Methoxydiphenylphosphine 6.5.37 

Methyldiphenylphosphine 6.5.40 
2,3-Dimethyl-4-dimethylamino-l-phenyl-

3-pyrazolin-5-one 7.42.33 

1,1,1-Triacetoxymethyl-2-
acetoxyethylperoxy I 5.58, 58.1 

2,4,6,8-Tetramethylnonenylperoxyl 5.25, 
25.1 

C13H2702 2,4,6,8-Tetramethylnonylperoxyl 5.24, 
24.1 

Tridecylperoxyl 5.23, 23.1 

C14H120 2 9,10-Dihydro-9-anthracenyl hydroperox-

C14H13NO 

C14H17N 
C14H17NO 

ide 6.5.31 

6-Hydroxy-1,4-dimethylcarbazole 7.42.45 

N-tert-Butyl-2-naphthylamine 6.9.3 

N-tert-Butyl-N-hydroxy-2-
naphthylamine 6.9.4 

6-Hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylate ion 7.24.5, 7.27.9, 7.35.10, 

7.42.46, 7.47.6 

C14H1804 6-Hydroxy-2,5,7,8-tetramethylchroman-2-
carboxy lie acid 6.1.8, 7.20.3 

C14H20ClDO O-d-2,6-Di-tert-butyl-4-chlorophenol 
6.5.19 

014II21 010 

C14H21DO 

C14H21NO 

2,6-Di-tert-butyl-4-chlorophenol 6.5.18 

O-d-2,6-Di-tert-butylphenol 6.5.29 

l-Ethyl-l,2,3,4-tetrahydro-6-hydroxy-
5,7,8-trimethylquinoline 6.5.34, 7.17.4 

2,4-Di-tert-butylphenol 7.42.32 
2,6-Di-tert-buty lphenol 6.5.28 

C14H24CoN4
2+2,3,9,10-Tetramethyl-l,4,8,11-

tetraazacyclotetradeca-1,3,8,10-
tetraenecobalt(Il) ion 6.1.1 

C15HlO0 6 3,5,7-Trihydroxy-2-(4-hydroxyphenyl)-2-
benzopyran-4-one 7.50.1 

C15HlO0 7 Quercetin 7.50.2 
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C15H12N02S-Metiazinic acid, conjugate base 7.32.13, 
7.42.67 

C15H20DNO O-d-2,6-Di-tert-butyl-4-cyanophenol 
6.5.21 

C 15H21NO 

C15H2202 

2,2,5,7,8-Pentamethylbenzopyran-6-o1 
7.17.5 

2,2,5,7,8-Pentamethylbenzopyran-6-o1 
6.5.35 

2,6-Di-tert-butyl-4-cyanophenol 6.5.20 

3,5-Di- tert-bu tyl-4-hydroxy benzaldehyde 
6.5.22 

3,5-Di-tert-butyl-4-hydroxybenzoic acid 
6.5.23 

C15H23DO O-d-2,6-Di-tert-butyl-4-methylphenol 
6.5.27 

C15H23D02 O-d-2,6-Di-tert-butyI-4-methoxyphenol 
6.5.25 

C15II240 2,O-Di- te7t-butyl-4-Illethylphenol 6.5.26, 

C16H12DN 

C16H 120 

C16H13N 

6.8.2,7.17.2, 7.42.31 

2,6-Di- tert-bu tyl-4-methoxyphenol 
ft5.?4, 7.17.1 

2,6-Di- te rt- bu ty 1-1-hydroxy-4-
methylcyclohexadienyl 3.8 

N-Phenyl-1-naphthylamine-N-d1 6.5.50 

2,5-Diphenylfuran 7.42.38 

N-Phenyl-l-naphthylamine 6.5.49, 6.9.11 
N-Phenyl-2-naphthylamine 6.9.12 

C 16H33 Hexadecyl 3.5 

C16H3302 Hexadecylperoxyl 5.26, 26.1 

C16H3604P2S4ZnZinc(II} di-sec-butyldithiophosphate 
6.5.9 

Zinc(II) diisobutyldithiophosphate 6.5.10 

C17H20CIN2S+Chlorpromazine, conjugate 'acid 7.16.2, 
7.20.2, 7.24.3, 7.25.3, 7.26.3, 7.27.8, 
7.28.3, 7.32.6, 7.34.3, 7.35.8, 7.36.4, 
7.37.4, 7.38.3, 7.40.1, 7.41.3, 7.42.23, 
7.44.3, 7.47.4 

C17HZl N2S+ Promethazine, conjugate acid 7.23.2, 
7.25.4, 7.26.4,.7.27.12, 7.28.4, 7.30.3, 
7:1?15, 7 :144, 7 :15.1:1, 7:16 5, 7 :17 5, 

7.38.4, 7.39.2, 7.41.4, 7.42.71, 7.44.4 

C18H12Cl3P 

C18H12F 3P 

C18H1503P 

1,1,1-Tri(propionatomethyl)-2-
propionatoethylperoxyl 5.59, 59.1 

Tri(4-chlorophenyl)phosphine 6.5.65 

Tri( 4- fI. uoropheny I )phosphine 6.5.68 

Triphenyl phosphite 6.5.75 

Triphenylphosphine 6.5.74 

C18H16N2 N,N-Diphenyl-p-phenylenediamine 6.8.5 

C18H18N406S42-2,2'-Azinobis(3-ethylbenzothiazoline-
6-sulfonate ion) 6.1.5, 7.11.1, 7.15.2, 
7.25.2, 7.26.2, 7.27.6, 7.28.2, 7.32.5, 
7.34.2, 7.35.6, 7.36.2, 7.37.2, 7.38.2, 
7.41.2, 7.42.19, 7.44.2, 7.56.1, 7.58.2 

C18H280Z -

C18H300 
Radicals from lin olen ate 3.51 

2,4,6-Tri-tert-butylphenol 6.5.63 

C18H3002 Linolenic acid 7.24.6, 7.32.11, 7.42.52, 
7.47.7 

C18H3002- Radicals from linoleate 3.50 

C18H3004 - Peroxyl radicals from linoleate 5.68, 
68.1, 7.49 

C18H3202 Linoleic acid 7.7.5, 7.32.10, 7.42.51, 
7.49.2 

C18H3202 - Radicals from oleate 3.49 

C 18H3205 - Peroxyl radicals from linoleate-OH 
adduct 5.66, 66.1 

C18H3304 Peroxyl radicals from oleic acid 7.51 

C18H3304 - 13-Peroxyl radical from linoleate 5.67, 
67.1, 7.50 

C18H340Z Oleic acid 7.7.6, 7.32.14, 7.42.68 

C18H36N2NiS4Nickel(II} dibutyldithiocarbamate 6.5.2 

ClgH1602 Triphenylmethyl hydroperoxide 6.5.73 

C 19H300 3 2,6-Di- tert-butyl-4-carbo- tert-
butoxyphenol 6.5.17 

C20H21N . N-(4-tert-Butylphenyl)-1-naphthylamine 
6.9.5 

C20H21NO N-( 4- tert-Butylphenyl )-l-naphthylamine-
N-oxyl 6.9.6 

C2oH22N304 Tryptophyltyrosine 7.42.81 

C2oH300Z - Radicals from arachidonate 3.52 

C2oH3202 Arachidonic acid 7.32.3, 7.42.16 

C21H21 03P Tri(4-methoxyphenyl)phosphine 6.5.70 

C21H21P Tri(4-methylphenyl)phosphine 6.5.71 

C24H29N 3,8-Di-tert-butyl-N-phenyl-1-
naphthylamine 6.9.8 

4- tert-Butyl-N-( 4- tert- buty Iphenyl}-l
naphthylarnine 6.9.1 

C24H29NO 4- tert-Butyl-N-( 4- tert-but.ylphenyl}-1-
naphthylamine-N-oxyl 6.9.2 

C25H43010 1,1,1-Tri(valeratomethyl)-2-
valeratoethylperoxyl 5.60, 60.1 

C27H4G03 3f3-3-Hydroxycholest-5-en-7-ylperoxyl 

5.69,69.1 

C2iH460 Cholesterol 7.32.7, 7.42.24 

C27H4S02 

C27H4703 

C28H41NS 

C28H4802 

CZ9H5002 

~-Toc.ophero] 6.5.61,7.17.10 

3f3-3-Hydroxycholestan-7 -ylperoxyl 5.70, 
70.1 

3,8-Di- tert-buty I-N-( 4- tert-bu tylphenyl)
I-na.phthylamine 6.9.7 

3,8-Di- tert-butyl-N-( 4- tert-butylphenyl-1-
naphthylamine-N-oxyl 6.9.9 

3,7-Dioctylphenothiazine 6.7.1, 6.8.3 

'Y-Tocopherol 6.5.60, 7.17.9 

(X-Tocopherol 6.5.59, 6.8.7, 6.10.1, 
6.11.1,7.6.4,7.17.8,7.19.1,7.32.17, 
7.42.77, 7.51.2 

C30Hz8CIFeN404Iron(III) deuteroporphyrin IX 7.24.1 

C32H32FeN404 +Iron(III) deuteroporphyrin, dimethyl 
ester 7.5.1, 7.42.2 
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C33H27010 1,1,1-Tribenzoatomethyl-2-
benzoatoethylperoxyl 5.61, 61.1 

C33H34N4062-Bilirubin dianion 6.1.6, 6.2.1, 7.27.7, 
7.29.2, 7.31.1, 7.33.1, 7.35.7, 7.36.3, 
7.37.3, 7.42.20, 7.43.1, 7.45.2, 7.46.1, 
7.47.3, 7.48.2 

Cu+ 

Cu2+ 
Fe2+ 
HO

H04P 2-

Copper(I) ion 7.6.1, 7.7.1 

Copper(II) ion 7.6.2 

Iron(II) ion 7.7.2 

Hydroxide ion 4.1.3, 4.2.2, 4.3.3 

Hydrogen phosphate ion 4.1.2, 4.2.3, 
4.3.2 

Hexaphenyldilead 6.5.5 

C36H30Sn2 Hexaphenylditin 6.5.6 

C36H43FeN404Iron(III) deuteroporphyrin IX (2-
propoxy)(2-propanol) 7.32.2, 7.42.4 

H15N60Ru2+Pentaamminenitrosylruthenium(III) ion, 
electron adduct 7.8.5 

C38H44N50Ru +2,3,7,8,12,13,17,18-
Octaethy lporphinato( car bony I )cy anoru thenium (II) 
ion 7.42.6 

C38H50FeN404Iron(III) deuteroporphyrin, dimethyl 
ester, (2-propnnolh 7.7.3, 7.27.1, 

7.32.1, 7.35.1, 7.42.3, 7.47.1, 7.49.1, 
7.51.1 

CagH670.{ 313-3-Dodecanoyloxycholest-5-en-7-
ylperoxyl 5.71, 71.1 

C39H690 4 3J3-3-Dodecanoyloxycholestan-7-
ylperoxyl 5.72, 72.1 

C40H24NgZn 5,10,15,20-Tetrakis{4-
pyridyl)porphinatozinc(II) 7.42.10 

C40H56 a-Carotene 7.42.22 

C44H24N4012S4Zn 4-5,10,15,20-Tetrakis( 4-
sulfonatophenyl)porphinatozincate(II) 
ion 7.42.15 

C44H28GaN4 +5,10,15,20-
Tetraphenylporphinatogallium(III) ion 
7.42.5 

C44H2gN404Zn5,10,15,20-Tetrakis(2-
hydroxyphenyl)porphinatozinc(II) 
7.42.12 

5,10,15,20-Tetrakis{3-
hydroxypheny I )porphinatozinc(II) 
7.42.13 

5,10,15,20-Tetrakis(4-
hydroxyphenyl)porphinatozinc(ll) 
7.42.14 

C44H28N4Zn 5,10,15,20-Tetraphenylporphinatozinc{II) 
7.42.8 

C44H36NgZn 4+5,10,15,20-Tetrakis{l
methylpyridinium-4-
yl)porphinatozinc(II) ion 7.42.11 

C48H36N4Zn 5,10,15,20-Tetrakis(4-
methylphenyl)porphinatozinc(II) 
7.27.2, 7.35.2 

C49H33N5Zn 5,10,15,20-Tetraphenylporphinatozinc(II) 
pyridine complex 7.42.9 

C53H41N5Zn 5,10,15,20-Tetrakis{4-

CI02-

Cl3P 
C15Pt2-

methy lpheny I )porphinatozinc(II) pyri
dine complex 7.27.3, 7.35.3 

Chlorite ion 7.42.1 

Phosphorus trichloride 6.5.4 

Pentachloroplatinate(III) ion 7.5.3 
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8.2 Chemical Name Index 

Acetoxybutylperoxyl 5.50, 50.1 

l-Acetoxyethylperoxyl 5.47, 47.1 

Acetoxymethyl 3.30 

l-Acetoxy-l-methylethylperoxyl 5.49, 49.1 

Acetoxymethylperoxyl 5.46, 46.1 

Acetoxypentylperoxyl 5.51, 51.1 

Acetoxy(phenyl)methylperoxyl 5.52, 52.1 

l-Acetoxypropylperoxyl 5.48, 48.1 

Acetylperoxyl 7.15 

Allylperoxyl 7.1 

2-Amino-2-carboxy-l-hydroxyethyl, anion 3.35 

Amino{carboxy )methyl, anion 3.33 

Amino{carboxy)methylperoxyl 4.15 

2-Aminoethanethiol 7.59.1, 7.60.1, 7.61.2, 7.62.2 

2-Amino-4-(methylthio )butanoic acid 7.32.12, 7.42.53 

l-Aminonaphthalene-N,N-d2 6.5.43 

1-Aminonaphthalene 6.5.42 

2-Aminonaphthalene 6.5.44 

Aminopyrine 7.42.33 

Aniline 6.5.12, 7.27.4, 7.35.4 

Aniline, N,N-dimethyl- 7.35.9 

Aniline, N,N-dimethyl-4-nitroso- 7.6.3 

Aniline, N-methyl- 6.5.39 

l-Anilinonaphthalene 6.5.49, 6.9.11 

2-Anilinonaphthalene 6.9.12 

Antipyrine 7.42.35 

Arachidonate radicals 3.52 

Arachidonic acid 7.32.3, 7.42.16 

Ascorbate ion 6.1.3. 7.1.1, 7.2.1. 7.3.1, 7.4.1. 7.5.4, 
7.7.4, 7.8.6, 7.15.1, 7.16.1, 7.18.2, 7.20.1, 7.21.1, 
7.22.1, 7.24.2, 7.25.1, 7.26.1, 7.27.5, 7.28.1, 7.29.1, 
7.30.1, 7.32.4, 7.34.1, 7.35.5, 7.36.1, 7.37.1, 7.38.1, 
7.39.1, 7.41.1, 7.42.17, 7.44.1, 7.45. " 7.47.2, 
7.48.1, 7.56.2, 7.58.1 

Ascorbic acid 6.1.4, 7.42.18 

2,2' -Azino bis{3-ethylbenzothiazoline-6-sulfonate ion) 
6.1.5, 7.11.1, 7.15.2, 7.25.2, 7.26.2, 7.27.6, 7.28.2, 
7.32.5, 7.34.2, 7.35.6, 7.36.2, 7.37.2, 7.38.2, 7.41.2, 
74?_HJ, 744?, 7!iR1, 7!iR? 

Benzaldehyde, 3 ,5-di- te rt-bu ty 1-4-hydroxy- 6.5.22 

Benzenamine, N,N-diethyl- 6.5.30 

Benzenamine, N,N-dimethyl- 7.35.9 

Benzena.mine, N,N-dimethyl-4-nitroso- 7.6.3 

Benzenamine, N-methyl- 6.5.39 

Ben2lenarnine, N-phenyl- 6.8.4, 6.9.10 

Benzene, 1,4-dihydroxy- 6.1.7, 7.24.4, 7.42.44, 7.47.5, 
7.56.3, 7.58.3 

Benzene, hexamethyl- 7.42.42 

1,4-Benzenediamine, N,N,N' ,N'-tetramethyl- 6.1.12, 
6.2.2, 6.3.1, 6.4.1, 6.5.57, 7.5.5, 7.8.8, 7.9.1, 
7.10.1,7.11.2,7.12.1,7.13.1,7.14.1,7.15.3,7.16.3, 
7.18.4, 7.20.4, 7.27.13, 7.35.14, 7.42.75, 7.52.1, 
7.53.1, 7.54.1, 7.56.7, 7.57.1, 7.58.5 

Benzenethiol 6.5.58 

Benzoic acid, 3,5-bis{1,1-dimethylethyl)-4-hydroxy-, 
1,1-dimethylethyl ester 6.5.17 

Benzoic acid, 3,5-di-tert-butyl-4-hydroxy- 6.5.23 

Benzonitrile, 3,5-bis(1,1-dimethylethyl)-4-hydroxy-
6.5.20 

2H-I-Benzopyran-2-carboxylic acid, 3,4-dihydro-6-
hydroxy-2,5,7,8-tetramethyl- 6.1.8, 7.20.3 

2H-I-Benzopyran-2-carboxylic acid, 3,4-dihydro-6-
hydroxy-2,5,7,8-tetramethyl-, ion(1-) 7.24.5, 

7.27.9, 7.35.10, 7.42.46, 7.47.6 

2H-I-Benzopyran-6-ol, 3,4-dihydro-2,8-dimethyl-2-
(4,8,12-trimethyltridecyl)- 6.5.61, 7.17.10 

2H-I-Benzopyran-6-ol, 3 ,4-dihydro-2,5,7,8- tetramethyl-
2-(4,8,12-trimethyltridecyl)-, 6.5.59,6.8.7,6.10.1, 
6.11.1. 7.6.4. 7.17.8. 7.19.1. 7.32.17. 7.42.77. 
7.51.2 

2H-I-Benzopyran-6-o1, 3,4-dihydro-2,7,8-trimethyl-2-
(4,8,12-trimethyltridecyl)- 6.5.60, 7.17.9 

Benzopyran-6-ol, 2,2,5,7 ,8-pentamethyl- 7.17.5 

Benzopyran-6-ol, 2,2,5,7,8-pentamethyl- 6.5.35 

I-Benzopyran-4-one, 2,{3,4-dihyroxyphenyl)-3,5,7-
trihydroxy- 7.50.2 

I-Benzopyran-4-one, 3,5,7 -trihydroxy-2-( 4-
hydroxyphenyl)- 7.50.1 

Benzyl 3.9 

Benzylperoxyl 7.2 

Bicyclo[2.2.1]heptane-2-carboxylic acid, 6-(methylthio)-
7.42.64 

Bicyclo[2.2.1]heptane-2-carboxylic acid, 6-{methylthio)-, 
methyl ester 7.42.61 

Bicyclo[2.2.11heptylperoxyl, I-hydroxy-1,7, 7 -trimethyl-
5.36,36.1 

Biline-8,12-dipropanoate ion, 2,17-diethenyl-
1,10,19,22,23,24-hexahydro-3,7,13,17-
tetramethyl-l,19-dioxo- 6.1.6, 6.2.1, 7.27.7, 
7.29.2, 7.31.1, 7.33.1, 7.35.7,7.36.3, 7.37.3, 
7.42.20, 7.43.1, 7.45.2, 7.46.1, 7.47.3, 7.48.2 

Bilirubin dianion 6.1.6, 6.2.1, 7.27.7, 7.29.2, 7.31.1, 
7.33.1, 7.35.7, 7.36.3, 7.37.3, 7.42.20, 7.43.1, 
7.45.2, 7.46.1, 7.47.3, 7.48.2 

Bis{ acetyIacetonato )cobalt{II) 6.5.1 

Bis( acetylacetonato )oxovanadium{IV) 6.5.7 

1,4-Bis{N,N-dimethylamino )benzene 6.1.12, 6.2.2, 
6.3.1, 6.4.1, 6.5.57, 7.5.5, 7.8.8, 7.9.1, 7.10.1, 
7.11.2,7.12.1,7.13.1,7.14.1,7.15.3,7.16.3,7.18.4, 
7.20.4, 7.27.13, 7.35.14, 7.42.75, 7.52.1, 7.53.1, 
7.54.1, 7.56.7, 7.57.1, 7.58.5 

Bis{2,4-pentanedionato )cobalt{II) 6.5.1 

1,4-Bis(N-phenylamino )benzene 6.8.5 
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Bromomethylperoxyl 7.45 

Butylated hydroxyanisole 6.8.1, 7.42.21 

Butylated hydroxy toluene 6.5.26, 6.8.2, 7.17.2, 7.42.31 

4-tert-Butyl-N-{4-tert-butylphenyl)-1-naphthylamine 
6.9.1 

4- tert-Butyl-N-{ 4- tert-butylphenyl)-l-naphthylamine-
N-oxyl 6.9.2 

sec-Butyl hydroperoxide 6.5.13 

3-tert-Butyl-4-hydroxyanisole 6.8.1, 7.42.21 

N-tert-Butyl-N-hydroxy-2-naphthylamine 6.9.4 

N-tert-Butyl-2-naphthylamine 6.9.3 

Butylperoxyl 6.4 

sec-Butylperoxyl 5.2, 2.1 

tcrt-Butylperoxyl 5.3, 3.1, 6.5 

4-( tert-Butyl)phenol 6.5.14 

N-{4-tert-Butylphenyl)-l-naphthylamine 6.9.5 

N-( 4-ted-Dutylphenyl)-1-naphthy lalllill~-N-oxy 1 6.9.6 

tert-Butyl 3.3 

Camphor ketyl peroxyl radical 5.36, 36.1 

Carboxy(carboxymethylamino )methyl, dianion 3.34 

Carboxy{chloro )methylperoxyl, anion 7.30 

Carboxy{ dichloro )methylperoxyl, anion 7.39 

Carboxy{ diHuoro )methylperoxyl, anion 7.23 

l-Carboxy-l-hydroxyethyl, anion 3.29 

Carboxy(hydroxy)methyl, anion 3.28 

Carboxymethyl, anion 3.27 

Carboxymethyldioxy ion{l-) 5.45,45.1,7.18 

Carboxymethylperoxyl, anion 5.45, 45.1, 7.18 

f3-Carotene 7.42.22 

Chlorite ion 7.42.1 

l-Chloro-2,2-diH uoro-2-methoxyethyl 3.41 

l-Chloro-2,2-diHuoro-2-methoxyethylperoxyl 7.34 

ChlorodiHuoromethylperoxyl 7.31 

2-Chloro-10-dimethylaminopropylphenothiazine, conju-
gate acid 7.16.2, 7.20.2, 7.24.3, 7.25.3, 7.26.3, 
7.27.8, 7.28.3, 7.32.6, 7.34.3, 7.35.8, 7.36.4, 7.37.4, 
7.38.3, 7.40.1, 7.41.3, 7.42.23, 7.44.3, 7.47.4 

Chlorodiphenylphosphine 6.5.15 

l-Chloroethyl 3.39 

l-Chloroethylperoxyl 7.28 

2-Chloroethylperoxyl 7.29 

Chloromethyl 3.38 

Chloromethylperoxyl 7.27 

2-Chloro-l,1,2,2-tetraHuoroethylperoxyl 7.33 

l-Chloro-2,2,2-triHuoroethyl 3.40 

l-Chloro-2,2,2-triHuoroethylperoxyl 7.32 

Chlorpromazine, conjugate acid 7.16.2, 7.20.2, 7.24.3, 
7.25.3, 7.26.3, 7.27.8, 7.28.3, 7.32.6, 7.34.3, 7.35.8, 
7.36.4, 7.37.4, 7.38.3, 7.40.1, 7.41.3, 7.42.23, 
7.44.3, 7.47.4 

Cholestan-7-ylperoxyl, 3f3-3-dodecanoyloxy- 5.72, 72.1 

Cholestan-7-ylperoxyl, 3f3-3-hydroxy- 5.70, 70.1 

J. Phys. Chem. Ref. Data, Vol. 19, No.2, 1990 

Cholest-5-en-7 -y lperoxy I, 3f3-3-dodecanoyloxy- 5.71, 
71.1 

Cholest-5-en-7 -ylperoxyl, 3f3-3-hydroxy- 5.69, 69.1 

Cholesterol 7.32.7, 7.42.24 

6-Chromanol, 2-carboxy-2,5,7 ,8-tctramethy 1- 6.1.8, 
7.20.3 

6-Chromanol, 2,8-dimethyl-2-{4,8,12-
trimethyltridecyl)- 6.5.61, 7.17.10 

6-Chromanol, 2,5,7 ,8-tetramethyl-2-( 4,8,12-
trimethyltridecyl)- 6.5.59, 6.8.7, 6.10.1, 6.11.1, 
7.6.4, 7.17.8, 7.19.1, 7.32.17, 7.42.77, 7.51.2 

6-Chromanol, 2,7,8-trimethyl-2-(4,8,12-
trimethyltridecyl)- 6.5.60, 7.17.9 

Cleland's Reagent, 7.59.2, 7.60.2, 7.61.1, 7.62.1 

Cobalt(II), 2,3,9,10-tetramethyl-l,4,8,11-
tetraazacyclotetradeca-1,3,8,lO-tetraene 6.1.1 

Copper{II) ion 7.6.2 

Copper{I) ion 7.6.1, 7.7.1 

Cu,Zn~Erythrocuprein 7.8.7 

Cyanomethylperoxyl 7.20 

Cyclododecylperoxyl 5.21, 21.1 

Cycloheptylperoxyl 5.15, 15.1 

Cyclohexadienyl 3.6 

Cyclohexadienylperoxyl, hydroxy- 5.35, 35.1 

Cyclohexane 7.42.25 

Cyclohexene 7.42.26 

Cyclohexenylperoxyl 5.10, 10.1 

Cyclohexylperoxyl 5.11, 11.1, 6.8 

Cyclohexylperoxyl, methyl- 5.12, 12.1 

Cyclooctylperoxyl 5.17, 17.1 

Cyclopentenylperoxyl 5.6, 6.1 

Cyclopentyl 3.4 

Cyclopentylperoxyl 5.7, 7.1, 6.7 

Cysteamine 7.59.1, 7.60.1, 7.61.2, 7.62.2 

Cysteine 7.32.8 

Cytidine-OH adduct 3.69 

Cytidine 5'-monophosphate-OH adduct 3.72 

Cytidylic acid-OH adduct 3.72 

Cytosine-OH adduct 3.60 

DNA-OH adduct 3.74 

Decylperoxyl 5.20, 20.1 

Deoxyadenosine OIl-adduct 3.63 

2'-Deoxyadenosine 5'-monophosphate 7.42.27 

Deoxyadenosine monophosphate 7.42.27 

Deoxyadenylic acid 7.42.27 

2'-Deoxy-5'-adenylic acid 7.42.27 

2'-Deoxycytidine 5'-monophosphate OH-adduct 3.73 

Deoxycytidylic acid-OH adduct 3.73 

Deoxyguanosine 5'-monophosphate 7.42.28 

Deoxyguanylic acid 7.42.28 

Deuterohemin 7.24.1 

1,3-Diacetoxy-2,2-dimethylpropylperoxyl 5.55, 55.1 
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1,2-Diacetoxyethylperoxyl 5.54, 54.1 

1,4-Diazabicyclo[2.2.2]octane 6.5.16, 7.42.29 

9-Diazofluorene 7.42.30 

Dibromomethylperoxyl 7.46 

3,8-Di- tert-butyl- N-( 4- tert-bu tylphenyl)-1-
naphthylamine 6.9.7 

3 ,8-Di- tert- bu tyl- N-( 4- tert-butylphenyl-l-
naphthylamine-N-oxyl 6.9.9 

2,6-Di-tert-butyl-4-carbo-tert-butoxyphenol 6.5.17 

2,6-Di-tert-butyl-4-carboxyphenol 6.5.23 

O-d-2,6-Di-tert-butyl-4-chlorophenol 6.5.19 

2,6-Di- tert-butyl-4-chlorophenol 6.5.18 

2,6-Di-tert-butyl-p-cresol 6.5.26, 6.8.2, 7.17.2, 7.42.31 

O-d-2,6-Di-tert-butyl-4-cyanophenol 6.5.21 

2,6-Di-tert-butyl-4-cyanophenol 6.5.20 

2,6-Di-tert-butyl-4-formylphenol 6.5.22 

3,5-Vi- te rt- bu ty 1-4-hydroxy benzaldehyde 6.b.22 

3,5-Di-tert-butyl-4-hydroxybenzoic acid 6.5.23 

2,6-Di- tert- bu ty 1-1-hydroxy-4-methylcyclohexadieny 1 
3.8 

3,5-Di- te rt- bu ty 1-4-hydroxy toluene 6.5.26, 6.8.2; 
7.17.2, 7.42.31 

O-d-2,6-Di-tert-butyl-4-methoxyphenol 6.5.25 

2,6-Di-tert-butyl-4-methoxyphenol 6.5.24, 7.17.1 

O-d-2,6-Di-tert-butyl-4-methylphenol 6.5.27 

2,6-Di-tert-butyl-4-methylphenol 6.5.26, 6.8.2, 7.17.2, 
7.42.31 

2,4-Di-tert-butylphenol 7.42.32 

O-d-2,6-Di-tert-butylphenol 6.5.29 

2,6-Di-tert-butylphenol 6.5.28 

3,8-Di-tert-butyl-N-phenyl-1-naphthylamine 6.9.8 

Dichloro( cyano )methyl 3.45 

Dichloro(cyano )methylperoxyl 7.38 

1,l-Dichloroethyl 3.43 

1,2-Dichloroethyl 3.44 

l,l-Dichloroethylperoxyl 7.36 

1,2-Dichloroethylperoxyl 7.37 

Vichlorotluoromethylperoxyl 7.40 

Dichloromethyl 3.42 

Dichloromethylperoxyl 7.35 

1 ,2-Dichloro-1 ,2,2-trifluoroethyl 3.46 

1,2-Dichloro-1,2,2-trifluoroethylperoxyl 7.41 

2,17-Diethenyl-l,lO,19,22,23,24-hexahydro-3,7,13,17-
tetramethyl-l,19-dioxobiline-8,12-dipropanoate 
ion 6.1.6, 6.2.1, 7.27.7, 7.29.2, 7.31.1, 7.33.1, 
7.35.7, 7.36.3, 7.37.3, 7.42.20, 7.43.1, 7.45.2, 
7.46.1, 7.47.3, 7.48.2 

N,N-Diethylaniline 6.5.30 

9,lO-Dihydro-9-anthracenyl hydroperoxide 6.5.31 

3,4-Dihydro-6-hydroxy-5,7,8-trimethylbenzothiopyran 
6.5.32, 7.17.3 

1,4-Dihydroxybenzene 6.1.7, 7.24.4, 7.42.44, 7.47.5, 
7.56.3, 7.58.3 

2,3-Dihydroxy-l,4-butanedithiol (R* ,R*)( ±) 7.59.2, 
7.60.2, 7.61.1, 7.62.1 

1,2-Dihydroxycyc1ohexylperoxyl 5.38, 38.1 

1,3-Dihydroxycyclohexylperoxyl 5.39, 39.1 

1,4-Dihydroxycyclohexylperoxyl 5.40, 40.1 

1,3-Dihydroxycyclopentylperoxyl 5.37, 37.1 

1,2-Dihydroxyethyl 3.21 

1,2-Dihydroxyethylperoxyl 4.5 

Dihydroxymethyl 3.20 

Dihydroxymethylperoxyl 4.4 

2,(3,4-Dihyroxyphenyl )-3,5,7 -trihydroxy-l-benzopyran-
10ne 7.50.2 

threo-l,4-Dimercapto-2,3-butanediol 7.59.2, 7.60.2, 
7.61.1, 7.62.1 

1,1~Dimethoxyethylperoxyl 4.14 

!? ,!?-Dimethyladenosine-4-0H adduct 3.64 

!I',!I' -Dimethyladenosine-5-0H adduct 3.65 

f\!',f\!' Dimethyladenosine-8-0H a.dduct 3.66 

4-Dimethylaminoantipyrine 7.42.33 

Dimethylaminomethyl 3.32 

N,N-Dimethylaniline 7.35.9 

1,1-Dimethylbutylperoxyl 5.9, 9.1 

4,5-Dimethyl-l,2-dihydro-3-pyrazolone 7.42.36 

2,3-Dimethyl-4-dimethylamino-l-phenyl-3-pyrazolin-5-
one 7.42.33 

1 ,4-Dimethy 1-3 ,6-dioxo-2-piperaziny I 3.56 

2,5-DimethyI-3,6-dioxo-2-piperazinyl 3.55 

2 ,5-Dimethy 1-3 ,6-dioxopi~raziny lperoxy I, conjugate 
base 4.17 

1,1-Dimethylethyl 3.3 

2(3)-(1,1-Dimethylethyl)-4-methoxyphenol 6.8.1, 
7.42.21 

1,1-Dimethylethylperoxyl 5.3,31,65 

4-(1,1-Dimethylethyl)phenol 6.5.14 

2,3-Dimethylindole 7.42.34 

N,NDimcthy14 nitroooo.nilinc 7.6.3 

2,3-Dimethyl-l-phenyl-3-pyrazolin-5-one 7.42.35 

Dimethylphosphatomethylperoxyl 5.62, 62.1 

1,1-Dimethylpropylperoxyl 6.6 

2,2-Dimethylpropylperoxyl 5.5, 5.1 

3,4-Dimethyl-2-pyrazolin-5-one 7.42.36 

Dimethyl sulfide 7.32.9, 7.42.37 

Dimethyluracil-OH adduct 3.62 

3,7-Dioctylphenothiazine 6.7.1, 6.8.3 

2,5-Dioxacyclohexylperoxyl 7.11 

Dioxanylperoxyl 7.11 

3,6-Dioxo-2-piperazinyl 3.54 

3,6-Dioxopiperazinylperoxyl, conjugate base 4.16 

3,6-Dioxo-2-piperazinylperoxyl 5.73, 73.1 

Diphenylamine 6.8.4, 6.9.10 
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2,5-Diphenylfuran 7.42.38 

Diphenylmethyl 3.11 

Diphenylmethylperoxyl 7.4 

N,N~Diphenyl-p~phenylenediamine 6.8.5 

Diphenylphosphine 6.5.33 

1,3-Dipropanoato-2,2-dimethylpropylperoxyl 5.56, 56.1 

Dismutase, superoxide 7.8.7 

Dithiothreitol 7.59.2, 7.60.2, 7.61.1, 7.62.1 

3J3-3-Dodecanoyloxycholestan-7-ylperoxyl 5.72, 72.1 

3 (3-3-Dodecanoyloxycholest-5-en-7-ylperoxyl 5.71, 71.1 

Dodecylperoxyl 5.22, 22.1, 6.11 

Durenol 6.5.56, 7.17.7 

E.C. 1.15.1.1 7.8.7 

E.C. 3.4.4.4 7.42.79 

5,8,11,14-Eicosatetraenoic acid 7.32.3, 7.42.16 

Ethanethiol, 2-amino- 7.59.1, 7.60.1, 7.61.2, 7.62.2 

Ethenyl, 2-hydroxy- 3.19 

(Ethoxycarbonyl)valeratoethylperoxyl 5.53, 53.1 

l-Ethoxyethylperoxyl 5.41, 41.1, 7.9 

Ethyl 3.2 

Ethyl, 2-amino-2-carboxy-I-hydroxy-, ion(1-) 3.35 

Ethyl, I-chloro- 3.39 

Ethyl, l-chloro-2,2-difiuoro-2-methoxy- 3.41 

Ethyl, l,l-dichloro- 3.43 

Ethyl, 1,2-dichloro- 3.44 

Ethyl, 1,2-dichloro-1,2,2-trifluoro- 3.46 

Ethyl, l,l-dimethyl- 3.3 

Ethyl, pentachloro- 3.48 

Ethyl, 1 ,2,2-trifluoro-2-( difluoromethoxy)- 3.37 

Ethyl, 2,2,2-trifluoro-l-{difluoromethoxy)- 3.36 

Ethyldioxy, l-chloro-2,2-difluoro-2-methoxy- 7.34 

Ethyldioxy,1,2,2-triHuoro-2-(diHuoromethoxy)- 7.25 

Ethylenediaminetetraacetatocobaltate(II) ion 7.8.2 

Ethylenediaminetetraacetatomanganate(II) ion 7.8.4 

Ethyl 2-hydroxyethyl sulfide 7.42.39 

Ethylperoxyl 6.2 

Ethylperoxyl, l-c~loro-2,2,2-triHuoro- 7.32 

Ethylperoxyl, 1,1-dichloro- 7.36 

Ethylperoxyl, 1,2-dihydroxy- 4.5 

Ethylperoxyl, l,l-dimethyl- 5.3, 3.1, 6.5 

Ethylperoxyl, l-hydroxy- 4.2, 5.29, 29.1, 7.6 

Ethylperoxyl, 2-hydroxy- 5.30, 30.1 

Ethylperoxyl, 2-hydroxy-2,2-dimethyl- 5.32, 32.1, 7.8 

Ethylperoxyl,l-hydroxy-l-methyl- 4.3,5.31,31.1,7.7 

Ethylperoxyl, l-methyl- 5.1, 1.1, 6.3 

Ethylperoxyl, l-oxo- 7.15 

2-Ethyl-2-propylperoxyl 6.6 

l-Ethyl-1 ,2,3,4-tetrahydro-6-hydroxy-5, 7,8-
trimethylquinoline 6.5.34, 7.17.4 

2-(Ethylthio )ethanol 7.42.39 

l-Ethylthio-3-iodopropane 7.42.40 
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Ferrideuteroporphyrin, dimethyl ester 7.5.1, 7.42.2 

Ferrideuteroporphyrin, dimethyl ester, (2-propanol)2 
7.7.3, 7.27.1, 7.32.1, 7.35.1, 7.42.3, 7.47.1, 7.49.1, 
7.51.1 

Ferrideuteroporphyrin IX 7.24.1 

Ferrideuteroporphyrin IX (2~propoxy)(2-propanol) 
7.32.2, 7.42.4 

Fluol'omethylperoxyl 7.22 

Furan, 2,5-diphenyl- 7.42.38 

Gallium{III) 5,lO,15,20-tetraphenylporphyrin 7.42.5 

Glucose radicals 3.24 

-Y-L-Glutamyl-L:.cysteinylglycine 7.42.41, 7.59.3, 
7.60.3, 7.61.3, 7.62.3 

Glutathione 7.42.41. 7.59.3. 7.60.3. 7.61.3. 7.62.3 

Heptylperoxyl 5.13, 13.1 

Hexadecyl 3.5 

Hexadecylperoxyl 5.26, 26.1 

Hexahydro-5(or 6)-hydroxy-2,4-dioxopyrimidinyl 3.59 

Hexamethylbenzene 7.42.42 
HQxa.phenyldilea.d 6.5_5 

Hexaphenyldiplumbane 6.5.5 

Hexaphenyldistannane 6.5.6 

Hexaphenylditin 6.5.6 

Hexylperoxyl 5.8, 8.1 

Histidine 7.42.43 

Hydrogen phosphate ion 4.1.2, 4.2.3, 4.3.2 

Hydroquinone B.1.7, 7.24.4, 7.42.44, 7.47.5, 7.56.3, 
7.58.3 

Hydroxide ion 4.1.3, 4.2.2, 4.3.3 

3(3-3-Hydroxycholestan-7-ylperoxyl 5.70, 70.1 

3(3-3-Hydroxycholest-5-en-7 -y lperoxyl 5.69, 69.1 

2-Hydroxyeyclohexadienyl 3.7 

Hydroxycyclohexadienylperoxyl 5.35, 35.1 

Hydroxycyclohexylperoxyl 5.34, 34.1 

Hydroxycyclopentylperoxyl 5.33, 33.1 

6-Hydroxy-l,4-dimethylcarbazole 7.42.45 

2-Hydroxy-2,2-dimethylethylperoxyl 5.32, 32.1, 7.8 

2-Hydroxyethenyl 3.19 

I-Hydroxyethyl 3.13 

2-Hydroxyethyl 3.14 

I-Hydroxyethylperoxyl 4.2, 5.29, 29.1, 7.6 

2-Hydroxyethylperoxyl 5.30, 30.1 

Hydroxymethyl 3.12 

I-Hydroxy-l-methylethyl 3.16 

I-Hydroxy-l-methylethylperoxyl 4.3, 5.31, 31.1, 7.7 

Hydroxymethylperoxyl 4.1, 5.28, 28.1, 7.5 

I-Hydroxy-l-methylpropyl 3.17 

l-Hydroxy-2-methylpropyl 3.18 

6-Hydroxy-2,2,5,7,8-pentamethylchromene 7.17.5 

6-Hydroxy-2,2,5,7,8-pentamethylchromene 6.5.35 

I-Hydroxypropyl 3.15 
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6-Hydroxy-2 ,5,7 ,8-tetramethylchroman-2-carboxy late 
ion 7.24.5, 7.27.9, 7.35.10, 7.42.46, 7.47.6 

6-Hydroxy-2,5, 7 ,8-tetramethylchroman-2-carboxylic 
acid 6.1.8, 7.20.3 

l-Ilydroxy-l,7, 7 -trimethylbicyclo[2.2.1 ]heptylperoxyl 
5.36,36.1 

5-Hydroxytryptophan, conjugate base 6.1.9, 7.42.47 

5-Hydroxytryptophan 7.42.48 

Indole 7.42.49 

Indole, I-methyl- 7.42.58 

Indole, 2-methyl- 7.42.59 

Indole, 3-methyl- 7.42.60 

Iodomethylperoxyl 7.48 

Tron(TIJ) deuteroporphyrin. dimethyl ester 7.5.1. 7.42.2 

Iron (III) deuteroporphyrin, dimethyl ester, (2-
propanoI)2 7.7.3, 7.27.1, 7.32.1, 7.35.1, 7.42.3, 
7.47.1, 7.49.1, 7.51.1 

Iron{IIl) deuteroporphyrin IX 7.24.1 

Iron{IlI) deuteroporphyrin IX (2-propoxy)(2-propanol) 
7.32.2, 7.42.4 

Iron(Il) ion 7.7.2 

Isobarbiturate ion 6.1.10, 7.18.3, 7.42.50 

Isopropanol 7.42.72 

Isopropoxy(dimethyl)methylperoxyl 4.13, 5.42, 42.1 

Isopropyl alcohol 7.42.72 

Kaempferol 7.50.1 

13-Linoleate peroxyl radical 5.67, 67.1, 7.50 

Linoleate radical 3.50 

Linoleic acid 7.7.5, 7.32.10, 7.42.51, 7.49.2 

Linolenate radical 3.51 

Linolenic acid 7.24.6, 7.32.11, 7.42.52, 7.47.7 

2-Mercaptonaphthalene 6.5.41 

Methionine 7.32.12, 7.42.53 

4-Methoxybenzenethiol 7.42.54 

4-Methoxybenzenethiolate ion 7.42.55 

Methoxycarbonylmethyl 3.31 

2-Methoxy-l,3 ,2-dioxap hospholane 6.5.36 

Mf't,hoyydiphf'nylphosphine 6.5.37 

2-Methoxy-2-oxoethyl 3.31 

4-Methoxyphenol 7.24.7, 7.27.10, 7.35.11, 7.42.56, 
7.47.8. 7.56.4. 7.58.4 

4-Methoxyphenoxide ion 7.42.57 

4-Methoxy-2,3,5,6-tetramethylphenol 6.5.38, 7.17.6 

Methyl 3.1 

Methyl, carboxy{carboxymethylamino)-, dianion 3.34 

Methyl, dichloro(cyano)- 3.45 

N-Methylaniline 6.5.39 

Methylcyclohexylperoxyl 5.12, 12.1 

1-Methy lcyclohexy lperoxy 1 6.9 

10-(2-Methyl-2-dimethylaminoethyl)phenothiazine, con
jugate acid 7.23.2, 7.25.4, 7.26.4, 7.27.12, 7.28.4, 
7.30.3, 7.32.15, 7.34.4, 7.35.13, 7.36.5, 7.37.5, 
7.38.4, 7.39.2, 7.41.4, 7.42.71, 7.44.4 

Methyldiphenylphosphine 6.5.40 

Methyl diphenylphosphinite 6.5.37 

1-Methylindole 7.42.58 

2-Methylindole 7.42.59 

3-Methylindole 7.42.60 

Methyl 6-{methylthio )norbornane-2-carboxylate 
7.42.61 

Methyl 3-(methylthio )propionate 7.42.62 

Methylperoxyl 6.1 

Methylperoxyl, chloro- 7.27 

Methylperoxyl, dichloro- 7.35 

Methylperoxyl, dichloro(cyano)- 7.38 

Methylperoxyl, dihydroxy- 4.4 

Methylperoxyl, diphenyl- 7.4 

Methylperoxyl, phenyl- 7.2 

Methylperoxyl, trichloro- 4.19, 5.65, 65.1, 7.42 

Methylperoxyl, trimethylammonio- 7.21 

10-Methylphenothiazin-2-ylacetate ion 7.32.13, 7.42.67 

4-Methylphenoxide ion 7.42.63 

Methyl phosphite 6.5.72 

1-Methylpropylperoxyl 5.2, 2.1 

Methyl sulfide 7.32.9, 7.42.37 

6-{Methylthio )norbornane-2-carboxylic acid 7.42.64 

3-{Methylthio )propionic acid 7.42.65 

1-Methyluracil 7.42.66 

NrMethyluracil 7.42.66 

Metiazinic acid, conjugate base 7.32.13, 7.42.67 

1-Naphthalenamine-N,N-d2 6.5.43 

1-Naphthalenamine 6.5.42 

2-Naphtha1enamine 6.5.44 

Naphthalene, i-amino- 6.5.42 

Naphthalene, 2-amino- 6.5.44 

Naphthalene, I-anilino- 6.5.49, 6.9.11 

Naphthalene, 2-anilino- 6.9.12 

Naphthalene, 1-hydroxy- 6.5.45 

Naphthalene, 2-hydroxy- 6.5.47, 6.6.1 

Naphthalene, 2-mercapl,o- 6.5.41 

2-Naphthalenethiol 6.5.41 

l-Naphthol 6.5.45 

1-Naphthol- O-d 6.5.46 

2-Naphthol 6.5.47, 6.6.1 

2-Naphthol- O-d 6.6.2 

a-Naphthol 6.5.45 

j3-Naphthol 6.5.47, 6.6.1 

j3-Naphthol- O-d 6.6.2 

1-Naphthylamine, N-phenyl- 6.5.49, 6.9.11 

2-Naphthylamine, N-phenyl- 6.9.12 
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1-Naphthylamine 6.5.42 

l-Naphthylamine-N-d2 6.5.43 

2-Naphthylamine 6.5.44 

N-l-Naphthylaniline 6.5.49, 6.9.11 

N-2-Naphthylaniline 6.9.12 

2-Naphthylphenylamine 6.9.12 

Nickel(I1) dibutyldithiocarbamate 6.5.2 

Nitrilotriacetatocobaltate(II) ion 6.1.2, 7.8.1 

Nitrilotriacetatomanganate(I1) ion 7.8.3 

4-Nitrobenzyl 3.10 

4-Nitrobenzylperoxyl 7.3 

4-Nitroso- N,N-dimethylaniline 7.6.3 

Nonylperoxyl 5.19, 19.1 

Norpseudopelletierine N-oxyl 7.55.1, 7.56.5 

Z,Z-9,12-0ctadecadienoic acid 7.7.5, 7.32.10, 7.42.51, 
7.49.2 

9-0da.dec:enoic: a.dd 7.7.6, 7 3? 14, 74? 68 

2,3,7,8,12,13,17,18-
Octaethy Iporphinato( car bony I )cy anoru thenium(II) 
ion 7.42.6 

Octenylperoxyl 5.18, 18.1 

Octylperoxyl 5.16, 16.1, 6.10 

Oleate radicals 3.49 

Oleic acid 7.7.6, 7.32.14, 7.42.68 

3-0xo-9-azabicyclo[3.3.1 ]non-9-yloxy 7.55.1, 7.56.5 

2-0xopropyl 3.26 

2-0xopropylperoxyl 5.43, 43.1, 7.16 

Pentaamminenitrosylruthenium(III) ion, electron 
adduct 7.8.5 

Pentabromoplatinate{I1I) ion 7.5.2 

Pentachloroethyl 3.48 

Pentachloroethylperoxyl 7.44 

Pentachloroplatinate(I1I) ion 7.5.3 

1,2,3,4,5-Pentahydroxypentylperoxyl 4.8 

2,2,5,7,8-Pentamethylbenzopyran-6-o1 7.17.5 

2,2,5,7,8-Pentamethylbenzopyran-6-o1 6.5.35 

2,2,5,7,8-Pentamethylchrom-6-o1 7.17.5 

2,2,5,7,8 Pcntamcthylchrom-6--o1 6.5.35 

Pentylperoxyl 5.4, 4.1 

Perfluoropolyetherperoxyl from photooxid. of C2F 4 

5.63,63.1 

Perfluoropolyetherperoxyl from photooxid. of C3F 6 

5.64,64.1 

Peroxyl radical from alanine anhydride, conjugate 
base 4.17 

Peroxyl radical from cholestanol 5.70, 70.1 

Peroxyl radical from cholestanyllaurate 5.72, 72.1 

Peroxyl radical from cholesterol 5.69, 69.1 

Peroxyl radical from cholesteryl laurate 5.71, 71.1 

Peroxyl radical from cyclopentene 5.6, 6.1 

PeroxyI radical from dioxane 7.11 

Peroxyl radical from glycine anhydride 5.73, 73.1 
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13-Peroxyl radical from linoleate 5.67, 67.1, 7.50 

Peroxyl radical from octene 5.18, 18.1 

6-Peroxyl radical of cytosine-5-0H adduct 7.53 

Peroxyl radical of deoxycytidine-OH adduct 7.58 

Peroxyl radical of deoxyguanosine-OH adduct 7.57 

Peroxyl radical of double-stranded DNA-OH adduct 
7.62 

Peroxyl radical of phenol-H adduct 5.35, 35.1 

Peroxyl radical of poly adenylic acid-OH adduct 7.60 

Peroxyl radical of polyuridylic acid-OH adduct 7.59 

Peroxyl radical of single-stranded DNA-OH adduct 
7.61 

Peroxyl radical of thymidine-OH adduct 7.56 

Peroxyl radical of thymine-H adduct 5.74, 74.1 

6-Peroxyl radical of thymine-5-0H adduct 7.54 

Peroxyl radical of uracil-H adduct 4.18, 5.75, 75.1 

6-Peroxyl radical of uracil-5-0H adduct 7.52 

Peroxyl radical of uracil-OH adduct 5.76, 76.1 

Peroxyl radicals from glucitol 4.9 

Peroxyl ra.(lic:a.ls from glnc.oRe 4.11 

Peroxyl radicals from inositol 4.10 

Peroxyl radicals from linoleate 5.68, 68.1, 7.49 

Peroxyl radicals from linoleate-OH adduct 5.66, 66.1 

Peroxyl radicals from methyl a-D-glucopyranoside 
4.12 

Peroxyl radicals from octanoic acid 7.19 

Peroxyl radicals from oleic acid 7.51 

Peroxyl radicals from polypropylene 5.27, 27.1 

Peroxyl radicals from 2,6,8-trimethylnon-4-one 5.44, 
44.1 

Peroxyl radicals of thymine-OH adduct 7.55 

Phenazone 7.42.35 

Phenol 6.5.48, 7.24.8, 7.42.69 

Phenol, 3,5-bis(1,1-dimethylethyl)-4-chloro- 6.5.18 

Phenol, 3,5-bis( 1 ,1-dimethylethyl }-4-methoxy- 6.5.24, 

7.17.1 

Phenol, 2,6-di-tert-butyl-4-carboxy- 6.5.23 

Phenol, ?,B-di-tprt-hnt.yl-.i:-.formyl- 65?? 

Phenol,4-methoxy- 7.24.7, 7.27.10, 7.35.11, 7.42.56, 
7.47.8, 7.56.4, 7.58.4 

Phenol, 4-methoxy-2,3,5,6-tetramethyl- 6.5.38, 7.17.6 

Phenolate ion 6.'.1" 7.23.1, 7.27.11, 7.30.2, 7.35.12, 
7.39.3, 7.42.70 

Phenothiazine 6.7.2, 6.8.6 

Phenothiazine, 2-chloro-l O-dimethylaminopropy 1-, con
jugate acid 7.16.2, 7.20.2, 7.24.3, 7.25.3; 7.26.3, 
7.27.8, 7.28.3, 7.32.6, 7.34.3, 7.35.8, 7.36.4, 7.37.4, 
7.38.3, 7.40.1, 7.41.3, 7.42.23, 7.44.3, 7.47.4 

Phenothiazine, lO-{2-methyl-2-dimethylaminoethyl)-, 
conjugate acid 7.23.2, 7.25.4, 7.26.4, 7.27.12, 
7.28.4, 7.30.3, 7.32.15, 7.34.4, 7.35.13, 7.36.5, 
7.37.5, 7.38.4, 7.39.2, 7.41.4, 7.42.71, 7.44.4 
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Phenothiazine-2-acetate ion, 10-methyl- 7.32.13, 
7A2.67 

Phenoxide ion 6.1.11. 7.23.1, 7.27.11, 7.30.2, 7.35.12, 
7.39.3, 7.42.70 

Phenoxide lon, 4-rnethoxy- 7.42.57 

Phenoxi~e ion, 4-methyl- 7.42.63 

Phenylalanine OH-adduct 3.53 

p-Phenylenediamine, N,N'-diphenyl- 6.8.5 

p-Phenylenediamine, N,N,N' ,N'-tetramethyl- 6.1.12, 
6.2.2, 6.3.1, 6A.1, 6.5.57, 7.5.5, 7.8.8, 7.9.1, 
7.10.1,7.11.2,7.12.1,7.13.1,7.14.1,7.15.3,7.16.3, 
7.18A, 7.20A, 7.27.13, 7.35.14, 7.42.75, 7.52.1, 
7.53.1, 7.54.1, 7.56.7, 7.57.1, 7.58.5 

Phenylmethyl 3.9 

N-Phenyl-1-naphthylamine 6.5A9, 6.9.11 

N-Phenyl-1-naphthylamine-N-d1 6.5.50 

N-Phenyl-2-naphthylamine 6.9.12 
Phosphorus tribromide 6.5.3 

Phosphorus trichloride 6.5.4 

2-Piperazinylperoxyl, 2,5-dimethyl-3,6-dioxo-, conju-
gate base 4.77 

2-Piperazinylperoxyl, 3,6-dioxo- 5.73, 73.1 

Piperidine 6.5.51 

Piperidine, 2,2,6,6-tetramethyl-l-oxyl- 7.55.2, 7.56.6, 
7.62A 

Pivaloyij>eroxyl 7.17 

Platinate{2-), pentabromo- 7.5.2 

Plumbane, hexaphenyl 6.5.5 

Porphine, 5,lO,15,20-tetrakis(2-hydroxyphenyl)-, 
liinc(II) 7.42.12 

Porphine, 5,10,15,20-tetrakis(3-hydroxyphenyl)-, 
zinc(II) 7A2.13 

Porphine, 5,10,15,20-tetrakis(1-hydrQxyphcnyl)-, 

zinc(II) 7.42.14 

Porphine, 5,10,15,20-tetrakis( 4-methylphenyl)-, zinc(II) 
7.27.2, 7.35.2 

Porphine, 5,lO,15,20-tetrakis(1-methylpyridinium-4-
yl)-, zinc(II) 7A2.11 

Porphine, 5,lO,15,20-tetrakis(4-pyridyl)-, zinc(II) 
7.42.10 

Porphine, 5,10,15,20-tetrakis{4-sulfonatophenyl)-, 
zinc{II) 7.42.15 

Porphine, 5,10,15,20-tetraphenyl-, gallium(III) ion 
7.42.5 

Porphine, 5,lO,15,20-tetraphenyl-, zinc{II) 7.42.8 

Porphine, 5,10,15,20-tetraphenyl-, zinc{II), pyridine 
complex 7.42.9 

Porphine-2,18-dipropanoic acid, 3,7,12,17-tetramethyl-, 
chloroiron(III) 7.24.1 

Porphine-2,18-dipropanoic acid, 3,7,12,17-tetramethyl-, 
dimethyl ester, iron(III) 7.5.1, 7.42.2 

Porphine-2,18-dipropanoic acid, 3,7 ,12,17 -tetramethyl~, 
dimethyl ester, iron(III), bis(2-propanol) 7.7.3, 
7.27.1, 7.32.1, 7.35.1, 7.42.3, 7.47.1, 7.49.1, 7.51.1 

Promethazine, conjugate acid 7.23.2, 7.25A, 7.26.4, 
7.27.12, 7.28.4, 7.30.3, 7.32.15, 7.34.4, 7.35.13, 
7.36.5, 7.37.5, 7.38.4, 7.39.2, 7.41.4, 7.42.71, 
7.44.4 

2-Propanol 7.42.72 
2-Propanol radical 3.16 

Propionaldehyde 6.5.52 

Propyl gallate 7.25.5, 7.26.5, 7.28.5, 7.32.16, 7.34.5. 
7.36.6, 7.37.6, 7.38.5, 7.41.5, 7.42.73, 7.44.5 

Propylperoxyl, 2-oxo- 5.43, 43.1, 7.18 

Propylperoxyl, 1,2,3-trihydroxy- 4.6 

2-Propylperoxyl 5.1, 1.1, 6.3 

Propyl 3,4,5~trihydroxybenzoate 7.25.5, 7.26.5, 7.28.5, 
7.32.16, 7.34.5, 7;36.6, 7.37.6, 7.38.5, 7.41.5, 
7.42.73, 7.44.5 

Purin-4,6-dione ion{l-) 6.1.15, 7.24.10, 7.42.85, 
7.47.10 

Purin-2,6,8-trione, 7,9-dihydro- ion(l-) 8.1.14, 7.24.9, 
7.42.84, 7.47.9 

2-Pyrazolin-5-one, 3,4-dimethyl- 7.42.36 

3-Pyrazolin-5-one, 2,3-dimethyl-l-phenyl- 1.42.30 

Pyridine 7.42.74 

Pyrimidine, 2,4,5-trihydroxy- ion(l-) 6.1.10, 7.18.3, 
7.42.50 

2,4-Pyrimidin~dione, 5-methyl-, radical ion (1-) 3.57 

5-PyriinidinyI, 1-(2-deoxy-I3-D~ 
erythropentofuranosyl)hexahydro-6-hydroxy-5-
methyl-2,4-dioxo- 3.67 

Pyrimidinyl, 1,2,6,?-tetrahydro-5~methyl-2,6-dioxo-
3.58 

6-Pyrimidinylperoxyl, 4-amino-5-hydroxy-2-oxo- 7.53 

5-Pyrimidinylperoxyl, hexahydro~5-methyl-2,4-dioxo-
5.74,74.1 

6-Pyrimidinylperoxyl, hexahydro-5-hydroxy-2,4-dioxo-
7.52 

Pyrimidinylperoxyl, hexahydro(hydroxy)-2,4-dioxo-
5.76, 76.1 

Pyrimidiny lperoxyl, hexahydro(hydroxy )-5-methyl-2,4-
dioxo- 7.55 

Pyrimidinylperoxyl, hexahydro-2,4-dioxo- 4.18, 5.75, 
75.1 

Pyrrolidine 6.5.53 

Quercetin 7.50.2 

Radical from alanine anhydride 3.55 

Radical from d-erythro-2-Deoxypentose 3.23 

HadicaI from glycine anhydride 3.54 

Radical from sarcosine anhydride 3.56 

Radicals from arachidonate 3.52 

Radicals from deoxyribose 3.23 

Radicals from glucose 3.24 

Radicals from linoleate 3.50 

Radicals from linolenate 3.51 

Radicals from oleate 3A9 
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Radicals from polyethylene oxide 3.25 

Serine radical, conjugate base 3.35 

Skatole 7.42.60 

Stannane, hexaphenyl 6.5.6 

Sulfite ion 7.18.1, 7.42.7 

Superoxide dismutase 7.8.7 

Tetrahydro-2-furanylperoxyl 7.10 

Tetrahydropyrrole 6.5.53 

1,2,3,4-Tetrahydroxybutylperoxyl 4.7 

5,10,15,20-Tetrakis(2-
hydroxyphenyl )porphinatozinc(II) 7.42.12 

5,10,15,20-Tetrakis(3-
hydroxyphenyl)porphinatozinc(II) 7.42.13 

5,10,15,20-Tetrakis( 4-
hydroxyphenyl)porphinatozinc(II) 7.42.14 

5,10,15,20-Tetrakis{ 4-methy Iphenyl)porphinatozinc(II) 
7.27.2, 7.35.2 

5,10,15,20-Tetrakis(4-methylphenyl)porphinatozinc(II) 
pyridine complex 7.27.3, 7.35.3 

5,10,15,20-Tetrakis(1-methylpyridinium-4-
yl)purphiuaLuziuc:(II) ion 7.42.11 

5,10,15,20-Tetrakis(4-pyridyl)porphinatozinc(II) 
7.42.10 

5,10,15,20-Tetrakis(4-
sulfonatophenyl)porphinatozincate(II) ion 7.42.15 

a-Tetralin hydroperoxide, deuterated (OOD) 6.5.55 

a-Tetralin hydroperoxide 6.5.54, 6.6.3 

(all-E}-3,7 ,12,16-Tetramethyl-1,18-bis{2,6,6-trimethyl-
1-cyclohexen-
1-yl)-1,3,5,7,9,11,13,15,17-octadecanonaene 
7.42.22 

2,4,6,8-Tetramethylnonenylperoxyl 5.25, 25.1 

2,4,6,8-Tetramethylnonylperoxyl 5.24, 24. i 
2,3,5,6-Tetramethylphenol 6.5.56, 7.17.7 

N,N,N' ,N'-Tetramethyl-p-phenylenediamine 6.1.12, 
6.2.2, 6.3.1, 6.4.1, 6.5.57, 7.5.5, 7.8.8, 7.9.1, 
7.10.1, 7.11.2, 7.12.1, 7.13.1, 7.14.1, 7.15.3, 7.16.3, 
7.18.4, 7.20.4, 7.27.13, 7.35.14, 7.42.75, 7.52.1, 
7.53.1, 7.54.1, 7.56.7, 7.57.1, 7.58.5 

2,2,6,6-Tetramethy lpiperidine-N-oxyl 7.55.2, 7.56.6, 
7.62.4 

3,7,12,17-Tetramethylporphine-2,18-
dipropanoato( chioro )ferrate(III), dihydrogen 
7.24.1 

3,7,12,17-Tetramethylporphine-2,18-
dipropanoatoiron(III) ion, dimethyl ester 7.5.1, 
7.42.2 

3,7,12,17-Tetramethylporphine-2,18-
dipropanoatoiron{III}, dimethyl ester, bis(2-
propanol) 7.7.3, 7.27.1, 7.32.1, 7.35.1, 7.42.3, 
7.47.1, 7.49.1, 7.51.1 

1,1,2,2-Tetramethylpropylperoxyl 5.14, 14.1 

2,3,9,10-Tetramethyl-1,4,S,11-tetraazacyclotetradeca-
1,3,8,10-tetraenecobalt(II} ion 6.1.1 
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5,10,15,20-Tetraphenylporphinatogallium(III} ion 
7.42.5 

5,10,15,20-Tetraphenylporphinatozinc{II} 7.42.8 

5,10,15,20-Tetraphenylporphinatozinc(II} pyridine com-
plex 7.42.9 

3,3'-Thiodipropionic acid 7.42.76 

Thiophenol 6.5.58 

Thymidine-OH adduct 3.67 

Thymidine-6-0H adduct 3.68 

Thymidine 5'-monophosphate-OH adduct 3.71 

Thymidylic acid-OH adduct 3.71 

Thymine-OR adduct 3.61 

Thymine radical 3.58 

Thymine radical anion 3.57 

a-Tocopherol 6.5.59, 6.8.7, 6.10.1, 6.11.1, 7.6.4, 
7.17.8, 7.19.1, 7.32.17, 7.42.77, 7.51.2 

-y-Tocopherol 6.5.60, 7.17.9 

8-Tocopherol 6.5.61,7.17.10 

1,2,2-Triacetoxy-2-ethylbutylperoxyl 5.57, 57.1 

1,1,1-Triacetoxymethyl-2-acetoxyethylperoxyl 5.58, 
58.1 

Triallyl phosphite 6.5.62 

1,1,1-Tribenzoatomethyl-2-benzoatoethylperoxyl 5.61, 
61.1 

Tribromomethylperoxyl 7.47 

2,4,6-Tri-tert-butylphenol 6.5.63 

Tri{ tert-butyl) phosphite 6.5.64 

1,2,2-Trichloroethylperoxyl 7.43 

Trichloromethyl 3.47 

Trichloromethylperoxyl 4.19, 5.65, 65.1, 7.42 

Tri{ 4-chloropheny l)phosphine 6.5.65 

Tridecylperoxyl 5.23, 23.1 

Triethylamine 6.5.66 

Triethylenediamine 6.5.16, 7.42.29 

Triethyl phosphite 6.5.67 

1,2,2-Trio.uoro-2-( dio.uoromethoxy )ethyl 3.37 

1,2,2-TriO. uoro-2-( dio.uoromethoxy )ethy lperoxy 1 7.25 

2,2,2-Trifiuoro-1-{ diHuoromethoxy )ethyl 3_36 

2,2,2-TriHuoro-l-diHuoromethoxyethylperoxyl 7.26 

TriH uoromethy I peroxy 1 7.24 

Tri(4-Huorophenyl)phosphine 6.5.68 

3,5,7-Trihydroxy-2-( 4-hydroxyphenyl}-2-benzopyran-4-
one 7.50.1 

1,2,3-Trihydroxypropyl 3.22 

1,2,3-Trihydroxypropylperoxyl 4.6 

2,4,5-Trihydroxypyrimidine, conjugate base 6.1.10, 
7.18.3, 7.42.50 

Triisopropyl phosphite 6.5.69 

Tri(methoxy)methoxymethylperoxyl 7.14 

Tri( 4-methoxyphenyl)phosphine 6.5.70 

Trimethylacetylperoxyl 7.17 

Trimethy lammoniomethy lperoxy I 7.21 
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2,6,8-Trimethyl-4-oxononylperoxyl 5.44, 44.1 

2,4,6-Trimethylphenoxide ion 7.42.78 

Tri( 4-methylphenyl)phosphine 6.5.71 

Trimethyl phosphite 6.5.72 

1,3,5-Tri mf'thy 1-2,4 ,6-trioxacyc1ohexy Iperoxy I 7.13 

Trimethyltrioxanylperoxyl 7.13 

2,4,6-Trioxacyclohexylperoxyl 7.12 

Trioxanylperoxyl 7.12 

Triphenylmethyl hydroperoxide· 6.5.73 

Triphenylphosphine 6.5.74 

Triphenyl phosphite 6.5.75 

1,1,1-Tri(propionatomethyl)-2-propionatoethylperoxyl 
5.59,59.1 

Tri-p-tolylphosphine 6.5.71 

1,1,1-Tri(valeratomethyl)-2-valeratoethylperoxyl 5.60, 
60.1 . 

Trolox C 6.1.8, 7.20.3 

Trolox C anion 7.24.5, 7.27.9" 7.35.10, 7.42.46, 7.47.6 

Trypsin 7.42.79 

Tryptophan 7.4;UJU 

Tryptophan, 5-hydroxy-, conjugate base 6.1.9, 7.42.47 

Tryptophan, 5-hydroxy- 7.42.48 

Tryptophyltyrosine 7.42.81 

Tyrosine 7.42.82 

Tyrosine, neg~tive ion 6.1.13, 7.23.3, 7.27.14, 7.30.4, 
7.32.18, 7.35.15, 7.39.4, 7.42.83 

Uracil, N1-methyl- 7.42.66 

Uracil-OH adduct 3.59 

Urate ion 6.1.14, 7.24.9, 7.42.84, 7.47.9 

Uric acid anion '6.'1.14, 7.24.9, 7.42.84, 7.47.9 

Uridine-OH adduct 3.70 

Vanadium, oxobis(Z,4-pentanedionato)- 6.5.7 

Vitamin C 6.1.4, 7.4~.18 . 

Vitamin E 6.5.59,6.8.7,6.10.1,6.11.1,7..6.4,7.17.8, 
7.19.1, 7.32.17, 7042.77, 7.51.2 

Xanthine, negative ion 6.1.15, 7.24.10, 7.42.85, 
7.47.10 

Zinc(II) di-sec-butyldithiophosphate 6.5.9 

Zinc{II) diisobutyldithiophosphate 6.5.10 

Zinc(II) diisopropyldithiophosphate 6.5.8 

Zinc(IJ) isopropylxanthate 6.5.11 

Zinc(II) pyridine(5,lO,15,20-tetraphenylporphyrin) 
7.42.9 

Zinc{II) tetra(2-hydroxyphenyl)porphyrin 7.42.12 

Zinc(II) tetra(3-hydroxyphenyl)porphyrin 7.42.13 

Zinc{II) tetra(4-hydroxyphenyl)porphyrin 7.42.14 

Zinc(II) 5,10,15,20-tetrakis(4-methylphenyl)porphyrin 
7.27.2, 7.35.2 

Zinc{II) 5,10,15,20-tetrakis{1-methylpyridinium-4-
y])porphyrin 7.42.11 

Zinc{lI) 5,10,15,20-tetrakis(4-pyridyl)porphyrin 7.42.10 

Zinc(II) 5,10,15,20-tetrakis(4-
sulfonatophenyl)porphyrin 7.42.15 

Zinc(II) 5,lO,15,20-tetraphenylporphyrin 7.42.8 
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